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Abstract
Johnson, Garth Brandtly. Ed.D. The University of Memphis. August 2012. Effects of
Departmental and Institutional Policies on Developmental Mathematics Students. Major
Professor: Dr. Katrina Meyer.

Arkansas Department of Higher Education data show that approximately 75% of
Arkansas community college students are required to take at least one developmental
education class (Arkansas Higher Education Coordinating Board, 2012, p. 7.2). This is
significantly higher than the approximately 30% average (Provasnik & Planty, 2008, p.
11) of community college students across the US. Developmental mathematics is the
most commonly needed subject within Arkansas, with over 40% of community college
students enrolling in at least one developmental mathematics course (Arkansas Higher
Education Coordinating Board, 2012, p. 7.3). Despite being common, few institutions
that teach Developmental Education perform and then publish research about the success
(or non-success) of their students. Although limited studies are available concerning
specific areas, no existing studies evaluate all of the departmental and institutional
policies for a single population. Specifically, this study evaluated the association between
the institutional and departmental policies that developmental mathematics students
encounter with their final grades and success in their classes. This study evaluated these
policies applied to the developmental mathematics program at one small community
college in the Arkansas Delta—Mid-South Community College. These policies include
Math Placement Tests, Incomplete Policy, Continue Policy, and Persistence Policy. This
analysis used a Systems Theory theoretical approach to evaluate three research questions:
Were placement tests associated with mathematical success in the current class? In their
next class? Was the Incomplete policy associated with long-term mathematical success?
ii

Was student rate of progress associated with mathematical success? This analysis used
the Registrar’s archival data which included 11,226 classes taken by 5,489 students over
23 semesters, analyzed through Frequency Analysis and Linear Regression Analysis.
This study concluded that Math Placement Tests were weakly linked to student success,
Incompletes were linked to mixed success in students’ current class and lower success in
the student’s next class, and students with a slow rate of progress had lower grades than
those who completed classes quickly.
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Chapter 1: Introduction
Statement of the Problem
Arkansas Department of Higher Education data show that approximately 75% of
Arkansas community college students are required to take at least one developmental
education class (Arkansas Higher Education Coordinating Board, 2012, p. 7.2). This is
significantly higher than the nationwide average of community college students across
the US of approximately 30% (Provasnik & Planty, 2008, p. 11). Developmental
mathematics is the most commonly needed subject within Arkansas, with over 40% of
community college students enrolling in at least one course (Arkansas Higher Education
Coordinating Board, 2012, p. 7.3). But, the need for developmental education courses is
not a “death sentence” to the students’ educational goals (Bahr, 2010b). Indeed, these
courses are the only way that some students, especially non-traditional students, will ever
succeed in college (Bahr, 2010b).
Although these courses are beneficial to many students, not all students will fully
develop their skills to reach a college level. Approximately half of all community college
developmental mathematics students fail to finish their developmental mathematics
courses (Twigg, 2003). Despite this, relatively few institutions that teach Developmental
Education perform and then publish research about the success (or non-success) of their
students. This is partly because “the majority of community colleges do not know how
effective their remediation is because they do not know how to assess their effectiveness
very well” (Roueche & Roueche, 1999, p. 27), and partly “due to a lack of data”
(Bettinger & Long, 2004, p. 3).
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Of the research studies that do exist, most concentrate on how student
demographics, like race and age, or student backgrounds, such as course history in high
school and academic preparedness, correlate with academic success (Lesik, 2007),
defined as passing a course with a grade of C or better. Very few studies exist that focus
on whether a developmental mathematics program as a whole is successful (Lesik, 2007).
Lesik’s (2007) study is one of the few available that examines a developmental
mathematics program at a community college. This study finds that “developmental
mathematics course[s have] a positive impact on student retention” (p. 605) and that
“Developmental programs may be successful in helping to keep students retained [in
college]” (p. 605). Although these are valuable conclusions, Lesik does not examine the
actual program itself. Instead, Lesik evaluates the effects of the curriculum.
Indeed, no available studies specifically evaluate a developmental mathematics
program—that is, no existing study evaluates all of the departmental and institutional
policies from a single population. Specifically, no available studies can help guide the
developmental mathematics program at Mid-South Community College (MSCC). MSCC
has four departmental and institutional policies that affect students’ success. These
policies include:
1. Math Placement Tests: Students take a placement test to enter the college, and the
results from that test are used to sort them into the math class that is most
appropriate.
2. Incomplete Policy: Mid-South Community College has a policy that targets
students who almost finish their course in a semester. The Incomplete policy
allows well-qualified students an opportunity to finish their course within the first
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few weeks of the next semester without a penalty, thus potentially avoiding the
placement of a low grade on their transcript.
3. Continue Policy: Mid-South Community College has a policy that targets students
who make slow, but otherwise adequate, progress through their course. This
policy allows students to take the course a second semester to finish the remaining
lessons in their course. This effectively allows students to take one course over
two semesters.
4. Persistence Policy: This policy is different from the other policies, in that it is not
an explicitly defined MSCC policy. However, even the absence of a formally
defined policy is still a policy. The Persistence Policy is the name for the implied
policy that students can skip semesters without negative consequences.
Both Policies 3 and 4 relate to the length of time a student needs to finish his or her
course. Because of this, the two policies were combined into one study on student rate of
progress. These four policies lead to three research questions:
1. Are placement tests associated with mathematical success in the current class?
2. Is the Incomplete policy associated with long-term mathematical success?
3. Is student rate of progress associated with long-term mathematical success?
These research questions were explored within this study.
Potential Significance
This study evaluated the three research questions applied to the developmental
mathematics program at one small community college in the Arkansas Delta—Mid-South
Community College. The immediate significance of this study is that it will allow better
understanding of the successes of students affected by these policies. If the findings show
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a correlation between a policy and student success, that policy should continue. Likewise,
any policy without an association with student success should be re-evaluated and
revised. In addition, the results and recommendations from this study will be presented to
the college Curriculum Committee and Administration for possible implementation into
the College Catalog.
Beyond Mid-South Community College, this research has greater significance as
other campuses undergo academic transformations of their developmental mathematics
classrooms. Organizations such as The National Center for Academic Transformation
(NCAT) have pushed for a change in the delivery method of developmental math courses
across the US, from traditional face-to-face lecture classes to emporium-style self-paced
classes. The emporium classroom allows students to work on their course material at their
own pace, with the help of a face-to-face learning facilitator (Virginia Tech Math
Department, 2010). Although the textbook and content are delivered on a computer, these
classes are not online classes. Students may interact with a face-to-face facilitator
whenever the student needs assistance (Virginia Tech Math Department, 2010). Even
though NCAT pushes for academic transformation and the emporium classroom, it does
not provide guidance on specific policies that each campus or math department should
adopt for a successful emporium classroom (Jarmon, 2011). NCAT instead provides
guidance on the overall picture of what the emporium classroom should resemble, and
leaves the college to decide its specific policies. This study will be significant toward
other campuses so that they may understand the effects of course policies and their
students’ success.
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This research has significance in a more general sense outside emporium
classrooms, because no available studies analyze the effectiveness of a developmental
mathematics program. Some available studies evaluate the curriculum of a class or
sequence of classes, but that is a different issue. Campuses have developed their own set
of policies and procedures, often without the data or resources to do so effectively
(Bettinger & Long, 2004; Roueche & Roueche, 1999). This study analyzes the set of
departmental and institutional policies related to the developmental mathematics
curriculum of an emporium classroom, but the same type of analysis is relevant toward
traditional lecture-based classes. The research is valuable to any other campus that wishes
to evaluate its program.
Theoretical Framework
This study used Systems Theory approach to analyze the three research questions.
This theory provides a framework to examine different parts of an overall problem at
once. Peter Senge (2006) wrote in The Fifth Discipline that all human endeavors,
including educational policymaking, are systems because they involve “invisible fabrics
of interrelated actions, which often take years to fully play out their effects on each other”
(pp. 6-7). This is similar to what occurs in education, where it sometimes takes semesters
or years for the effects of a student’s education in one course to become evident in future
courses.
Cooper, Fusarelli, and Randall (2004) specifically applied the Systems Theory
framework to educational policies. They stated that the framework “provides a means for
analyzing the ‘policy inputs’ including demands, needs, and resources, the ‘throughputs’
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that involve the key actors who implement policy, and ‘policy outputs’ such as educated,
civic-minded students” (p. 9).
The essential element of Systems Theory is that each system (or set of policies) is
a collection of several subsystems. These subsystems collectively interact with each other
to result in an overall system (Cooper et al., p. 20). As mentioned previously, the three
subsystems applied to an educational setting are input resources, throughputs, and
outputs. These subsystems are identified separately then analyzed collectively to
determine the overall patterns in the system.
Definition of Terms
It is important to establish definitions of several key words found within this
study.
Developmental education and remedial education. The two dominant terms
used to describe the same type of postsecondary educational programs are developmental
education and remedial education. The two terms imply slightly different approaches to
education.
The first term, developmental education, has the root develop. Merriam-Webster
defines the word develop as “to make active or promote the growth of” (Merriam
Webster Online Dictionary, 2011). A developmental education program attempts to allow
students to expand their capabilities by allowing their skills to grow. Bettinger and Long
(2004) used a definition that follows from this dictionary entry. They stated, “Classes that
focus on new material are termed ‘developmental’” (p. 1). Similarly, Breneman, Costrell,
Haarlow, Ponitz, & Steinberg (1998) noted,
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Developmental education involves student development theory. . .
Developmental courses are more likely than remedial courses to
emphasize several pedagogical specifics including: student work groups;
greater student verbal participation; greater student choice; more student
responsibility; and more visual aids. ( ¶ 3)
These definitions all indicate that developmental education courses do not assume that
the students necessarily have any prior experience with the subject. Instead, they assume
that the students’ understanding and knowledge must be developed—taught—from the
ground upward.
The second term, remedial education, has the root remedy. Merriam-Webster
defines remedy as “something that corrects or counteracts” (Merriam-Webster Online
Dictionary, 2011). A remedial education program is one that corrects the students’
deficiencies by restoring them to their previous academic state. Bettinger and Long
(2004) again used wording similar to this dictionary definition. They stated, “The
literature defines ‘remediation’ as coursework that is being retaken” (p. 1). Similarly,
Breneman et al. (1998) noted, “Remediation means to re-teach, with no reference to other
concerns, such as pedagogy” (¶ 3). A remedial education program assumes that the
students once knew the subject at hand, but, for whatever reason, have lost mastery of it.
A subtle difference exists between the two. However, for the purposes of this
study, the terms will be used interchangeably, with developmental education being the
favored term.
Developmental level and college-level classes. The label “developmental
courses” applies to different courses from one campus to another. For example, College
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Algebra is a developmental mathematics class at the University of California Santa
Barbara (2010), yet the same course is college level at The University of Arkansas (2010)
and Mid-South Community College (2011). It is therefore important for this study to
define the classes considered as developmental courses, and the classes considered as
college-level courses.
The National Center for Education Statistics (NCES; 2003) used the following
definition in its 2000 survey of colleges:
Courses in reading, writing, or math for college students lacking those
skills necessary to perform college-level work at the level required by
your institution [emphasis in original]. Throughout this questionnaire,
these courses are referred to as “remedial”; however, your institution may
use other names such as “compensatory,” “developmental,” or “basic
skills,” or some other term. Please answer the survey for any courses
meeting the definition above, regardless of name; however, do not include
English as a second language (ESL) when taught primarily to foreign
students. Do not include remedial courses offered by another institution,
even if students at your institution take these courses. (p. 92)
NCES showed how ambiguous the term developmental education is by their intentionally
emphasizing “at the level required by your institution” [emphasis in original] (p. 92).
Despite this ambiguity, this definition does clarify that the purpose of developmental
education is to prepare students for college-level work. This definition implies that the
preparation comes solely from learning academic material.
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Hunter and Bonham (2007) offer a second definition of developmental courses.
They refined the definition as,
A broad range of courses and services organized and delivered in an effort
to help retain students and ensure the successful completion of their
postsecondary education goals. Furthermore, these courses and services
are generally delivered according to the principles and theories of adult
development and learning, hence the term “developmental” education. (p.
2)
This definition is similar to the one provided by NCES, in that the purpose of
developmental education is to prepare students to take the higher-level courses required
by their degree. The definition, however, goes a step further by implying that
developmental courses are more than just academics. This definition shows that
developmental programs include learning theories, as well as techniques that will
increase student retention from one semester to the next.
Despite having two somewhat similar definitions for developmental education,
neither specifies exactly which courses are “college level.” In light of the lack of
specificity, for the purposes of this study the term “college level” will refer to courses
such as College Algebra, Trigonometry, English Composition I, English Literature, or
other freshman-level courses of similar difficulty. This study will define “developmental
courses” as referring to the courses that a student must master before enrolling in these
college-level courses. Examples of developmental classes are Pre-Algebra, Elementary
Algebra, Intermediate Algebra, Foundational or College Reading and Writing, and
similar courses.
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Persistence and rate of progress. A student’s persistence is defined as “the
length of time that a given student was enrolled in college within some predetermined
window of observation, where time is measured in academic terms (semesters or
quarters), months, or years” (Bahr, 2009, p. 692). This relates to enrollment
inconsistency, defined as “the incidence, frequency, or length of episodic absences from
college” (Bahr, 2009, p. 693). For the purpose of this study the term persistence is
defined as a combination of these two terms. Persistence is related to two other terms:
stopout and dropout. Stopout describes what happens when a student does not attend
classes for one or more semesters but then eventually returns back. Dropout refers to
students who do not return in a subsequent semester. A student’s persistence describes
both of these aspects of a student’s educational attempts.
A student with high persistence is one who continually takes classes from one
semester until the immediate next semester until the end of the developmental
mathematics sequence. For example, student with high persistence would be one who
started Pre-Algebra in Fall 2009, then took Elementary Algebra in Spring 2010, and
Intermediate Algebra in Summer 2010. In this example, there were no semesters where
the student could have taken classes but did not.
A student with low persistence would be one who skips one or more semesters
between classes. For example, a student with low persistence might be one who started
Pre-Algebra in Fall 2009, then took Elementary Algebra in Fall 2010, Intermediate
Algebra in Summer 2011, and College Algebra in Fall 2011.
Bahr (2009) suggests that the most valid way to describe a student’s persistence is
to measure his or her rate of progress. A simple ratio between the number of classes a
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student needs divided by the number of semesters the students completes them will give
this information. The rate of persistence counts all semesters between when a student
starts the developmental math sequence until he finishes his last course.
Program. The term program follows the definition “a plan or schedule of
activities, procedures, etc., to be followed” (Dictionary.com Unabridged, 2011). Thus, an
academic program is the set of procedures to follow. This means that an academic
program is not the same as its curriculum. The curriculum is the subject content
contained within a class, while the program is the policy framework that surrounds the
content.
For the purpose of this study, the term developmental mathematics program
consists of the departmental and institutional policies that exist in addition to, yet are
separate from, the subject curriculum.
Success and non-success. This study will define “student success” as a student
having an end-of-course grade of A, B, or C. Non-success is defined by a grade of D, F,
or a non-academic grade such as a W (withdraw). No plus or minus grades are
considered.
Incomplete (I) grades are temporary grades that indicate a student had an
extension to the semester in order to complete his or her class. Since these grades are
temporary, the students’ end final grade will be considered instead.
Other grades, such as Audits (A), Credit (CR), or No Credit (NC) grades are not
an indicator of a student’s academic success or non-success in a class. They will not be
considered either way.

11

Assumptions
The underlying question for this study was to determine if academic policies
make a difference. In other words, the goal was to determine if departmental policies
affected students and guided more of them toward academic success. This study assumed
that the answer to this question could accurately be determined from the available data.
Second, this study assumed that the data provided by the Registrar’s office are
substantially accurate. This is a reasonable assumption, since the data captured the grades
as provided by the instructor at the end of the term. Undoubtedly, a small number of
grades changed after the Registrar created the grade archive, perhaps to correct instructor
error. This study further assumed that any potential grade changes are so few in number
that the overall results of the study are unaltered.
Lastly, this study assumed that the results of the policies are curriculum-neutral.
In other words, a departmental policy should affect students the same way, no matter the
textbook or software vendor used. This study used data collected from students who were
using the I CAN Learn® computer-aided learning system created by JRL Enterprises;
however, it is assumed that the students’ academic results would be essentially the same
if another textbook or software vendor was used. This assumption has a reasonable basis:
All content systems or textbooks must meet the same course requirements as described
by the Arkansas Department of Higher Education and commonly accepted course
standards.
Limitations
Limitations existed within this study, just as they exist within any study. The
primary limitation is that of the scope of the study. The data used in this study are from
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the academic archives of one small community college in the Arkansas Delta. The results
found in the data from one small college are not necessarily applicable to any other
college, population, or region, or even to other semesters at the same college. Despite
these limitations, the results still provided valuable insight not found in any other study
available.
Organization of the Study
This study has five chapters. Chapter 1 is the introduction. Chapter 2 is a review
of available scholarly research related to this study’s research questions. Chapter 3
describes the process of developing and gathering data and the process needed to make
the data usable. Chapter 4 is the analysis of the data. Chapter 5 reports the conclusions
from the statistical analyses, identifies future research studies to be undertaken, and
describes the recommendations to MSCC’s Curriculum Committee.
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Chapter 2: Literature Review
Brief History of Developmental Education
The offering of developmental education classes by colleges and universities is
not a new trend. Harvard College provided tutors for Latin classes in the 1630s for
incoming students unprepared for the rigor of the college’s regular courses. The
University of Wisconsin offered remedial reading, writing, and arithmetic courses as
early as 1849. Indeed, “preparatory” departments existed in higher education throughout
the 19th century (Breneman et al, 1998, ¶ 9). The fact that some students needed extra
help for them to succeed in college is well established.
By the 1950s, colleges and universities “increased [their] use of standardized
testing for both admissions and placement decisions” (Thelin, 2004, p. 265). These
standardized tests placed students into the course deemed the most appropriate for their
skill level. Some students scored below the college level, thus were required to take
developmental courses. This discussion of developmental courses existed even in the late
1950s (Peters, 1958). Peters noted that,
The reasons for placement programs are well recognized. The transition
from high school to college creates some difficult problems for each
student. . . In mathematics and English, for example, some students are
prepared to start advanced work immediately; others need additional study
before undertaking regular college courses. (p. 113)
The solution, said Peters, was to create a placement scheme so that students place into
courses where they will “profit the most” (p. 113).
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Developmental Education programs expanded under the Higher Education Act of
1965. The law was a response to President Johnson’s own history. He said, “As the son
of a tenant farmer, I know that education is the only valid passport from poverty”
(Hechinger, 1985). The Act was designed “to strengthen the educational resources of our
colleges and universities and to provide financial assistance for students in postsecondary
and higher education” (Higher Education Act of 1965, 1965, p. 4). The law contained two
parts relevant to developmental education:
•

Pell Grants: “It is the purpose of this part to provide, through institutions
of higher education, educational opportunity grants to assist in making
available the benefits of higher education to qualified high school
graduates of exceptional financial need, who for lack of financial means of
their own or of their families would be unable to obtain such benefits
without such aid” (§401).

•

Work Study Grants: “The purpose of this part is to stimulate and promote
the part-time employment of students, particularly students from lowincome families, in institutions of higher education who are in need of the
earnings from such employment to pursue courses of study at such
institutions” (§441).

Both of these parts allowed colleges and universities to have an “open door” policy for
admissions. As a result, many students either without solid academic backgrounds or
from underserved populations took advantage of the educational opportunity (Breneman
et al., 1998, ¶ 9).
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Starting in the 1970s, community colleges have offered an increasingly popular
educational choice for many students (Snyder, Dillow, & Hoffman, 2009). Community
colleges have grown faster than universities over the last 40 years. Enrollments in twoyear community colleges grew 337% between 1967 and 2007 (from 1,512,762 to
6,617,930 enrolled students), while 4-year institutions grew only 115% (from 5,398,986
to 11,630,198 enrolled students) (Snyder et al., 2009). One of the contributing factors for
the asymmetric growth is that community colleges offer more developmental education
courses than universities. The National Center for Educational Statistics (NCES) found
that all (100%) of community colleges offer developmental courses, while about threefourths (78%) of universities offer developmental courses (Lewis & Farris, 1996, p. 5).
Horn, Nevill, and Griffith (2006) noted in The Profile of Undergraduates in U.S.
Postsecondary Education Institutions Report that community colleges have long
provided access to higher education to low-income families, minorities, first-generation
college students, and others from underserved populations. Because of the students they
serve, it is understandable that approximately 30% of community college students across
the US are required to take at least one developmental class (Provasnik & Planty, 2008, p.
11), and 40% of all undergraduate students enrolled in a community college (Horn et al.,
2006, p. 1).
Purpose of developmental education. Two broad objectives for post-secondary
developmental education exist. The first objective is to provide the minimum levels of
reading, writing, and math skills deemed essential for functional participation in a
democratic society and individual sustainability in a free economy (Bahr, 2010a, p. 211;
McCabe, 2003; Roueche, Roueche, & Ely, 2001l; McCabe & Day, 1998; Phipps, 1998).
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Saxon and Boylan (2001) found evidence that “educating underprepared students may
lower their potential for social dependency [programs]” (p. 8). In other words, a collegeeducated person is less likely to need Welfare, food stamps, unemployment, or similar
social services.
The second objective of developmental education is that it “opens the door to
educational and economic advancement by resolving deficiencies that obstruct access to
postsecondary credentials” (Bahr, 2010a, p. 211; McCusker, 1999; Tomlinson, 1989).
This defines the purpose of developmental education as a way to fix the academic
barriers that could prevent a student from succeeding in college-level courses. This
second objective is the more relevant one for this study, especially given the definition of
developmental education on page 9: Developmental courses target the specific academic
needs of students in an effort to guide and develop their deficient areas up to the college
level.
Researchers (Bahr, 2010a; Roberts, 1986) have noted that this type of adult
education is not readily available outside of the higher education system. Indeed, colleges
and universities are unique in their ability to deliver this type of education, as it is
impractical to send adults back to high school to develop their skills (Bahr, 2010a;
Roberts, 1986). Bahr (2010a) further remarked that the developmental education system
found in U.S. colleges and universities is different from that of all other programs found
in the same institutions. He wrote,
While most of the post-secondary educational system serves to sort
individuals into strata of attainment, remediation is designed as a lifeline
to educationally marginalized populations. It is intended to be a bridge of
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educational opportunity for those who would otherwise be shunted off the
path of economic stability into a wilderness of dead-end jobs, poor health
care, limited housing opportunity, and a myriad of other social ills. (p.
232)
These researchers paint a picture that the higher education system is essentially the sole
provider of hope for these students. Higher education is a way for underserved
populations to better their lives despite any prior hardships.
Donovan and Wheland (2008) also listed another purpose of developmental
education. Their study on mathematics placement scores found that,
Students starting their university mathematics course work in
developmental courses struggle in Intermediate Algebra more than those
students who place directly into Intermediate Algebra. At first glance, this
seems obvious. However, the purpose of the developmental courses is to
bring students up to a mathematics competency level which is comparable
to that indicated by the placement test score range that would place a
student directly into Intermediate Algebra. This goal is being met for some
students (approximately 50%) but not for all. This indicates that the
process of preparing students to move from developmental mathematics
courses to Intermediate Algebra needs to be more finely tuned if the
success rate is to increase. (p. 8)
In other words, developmental education only works for about half of students. Room for
improvement always exists, with the goal of improving the success of rates of students.
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However, the literature is not clear on exactly what policies should be implemented to
improve the success rate on an institutional or departmental policy level.
Need for developmental education classes. Some students need extra instruction
and help to prepare them for the rigor and content of college-level course material. As
previously stated, this is not a new phenomenon (Breneman et al., 1998; Peters, 1958).
Lewis and Ferris (1996) found that in 1995, 24% of students across the U.S.
needed developmental mathematics (p. 10). This percentage represents an average
between the 34% of students attending a public two-year college and 18% of students
attending a public four-year college who needed developmental mathematics (p. 10).
The 24% figure is similar to more recent results from the National Education
Longitudinal Study of 1988 (NELS:88). Attewell, Lavin, Domina, & Levey (2006) found
that 28% of students needed at least one remedial mathematics class (p. 897). This
compares to 9% of students enrolling in a developmental reading class and 18% enrolling
in developmental writing (pp. 897-898). Although they caution that the results from this
dataset are not necessarily applicable to other populations (in particular, populations
which include a large number of students who return to college many years after high
school), it does provide long-term statistics unavailable other than from a long-term
study. For instance, Attewell et al. (2006) found that the need for developmental
education was not localized to any particular geographic area, nor to any particular
socioeconomic status. The NELS:88 data showed that 40% of students who enrolled in
college developmental education courses came from rural high schools, 38% from
suburban high schools, and 52% from urban high schools (p. 899). Additionally,
Attewell et al. (2006) found that students with a lower socio-economic status (SES) were
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twice as likely to take developmental courses than those with the highest SES (52% vs.
24%), but the developmental courses are not limited to only students in a particular SES
(p. 897).
The evidence shows a demand for developmental education programs all across
the country, from all types of people. If a demand for developmental education exists, a
supply must also exist. The supply comes from the majority of U.S. institutions of higher
learning that offer developmental education courses. One study, conducted in 1995 by
NCES, indicated that all community colleges and over three-fourths (78%) of other
universities and colleges offer at least one developmental course (Lewis & Farris, 1996,
p. 5). This percentage (78%) is an average of the 81% of public four-year universities and
63% of private two-year and four-year colleges that offer developmental education (p. 5).
This evidence shows that some students will need developmental education no
matter where they are from, no matter how recently they graduated high school, no matter
their socioeconomic status, and no matter their destination college or university. The need
for this level of classes will always exist.
Developmental education is not a death sentence. Several studies support the
idea that students can be successful no matter the course in which they initially place.
Bahr’s recent (2010b) study on the efficacy of developmental classes of students in
California Community Colleges found that “postsecondary remediation is highly
efficacious with respect to ameliorating both moderate and severe skill deficiencies, and
both single and dual skill deficiencies, for those skill-deficient students who proceed
successfully through the developmental sequence” (p. 199). Bahr concluded,
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Those who do remediate successfully go on to acquire two-year
credentials and to transfer to four-year institutions at rates that are
comparable to those of college-prepared students who attain similar math
and English competency. In other words, even students who are sorely
underprepared for college coursework, even in multiple skills areas, may
succeed and achieve well beyond what one would predict based on their
initial [placement test scores]. (pp. 199-200)
This indicates that the placement test score was important for the success of the student.
If the student did not go through the developmental sequence as indicated by their
placement test score, the student would not be successful (p. 200).
One of Bahr’s previous studies (2008) concluded similar findings. This study,
also on students enrolled in California Community Colleges, found,
Students who remediate successfully (achieve college-level math skill)
exhibit long-term academic attainment (credential completion and
transfer) that is comparable to that of students who achieve college-level
math skills without the need for remedial assistance. [. . .] [It] is clear that
mathematics remediation is extremely effective for students who
remediate successfully. (p. 446)
Bahr also found that the converse is true: students who do not successfully complete
developmental mathematics have a 65% less likelihood of college success than those who
do (p. 446).
Bettinger and Long’s (2004) study found that developmental education failed to
help many students. Developmental courses ultimately resulted in preparing only some
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students to the level that they could pass college-level courses. Their study of Ohio
college students found that “students in remedial courses have more negative outcomes in
comparison to similar students not in remediation” (pp. 27-28). Their study also found
that students placed into remediation are 7% more likely to drop out than similar students
who had not enrolled in developmental math courses, and between 4.9% and 13.2% more
likely to transfer to a less selective institution during the early part of their college careers
(p. 19).
However, Bettinger and Long (2004) found that remediation is not completely
negative. By comparing students who are similar except for their developmental/nondevelopmental status, they found, “[developmental] students are found to be less likely to
drop out suggesting a possible positive effect on persistence” (p. 28). Bettinger and Long
hypothesize that “the observed negative effects of remediation may be welfare-improving
by helping students to more appropriately sort into schools” (p. 28). In other words,
remedial classes have “no effect other than signaling [a] mismatch” (p. 28). In addition,
“students who complete remediation are 19.2% less likely to drop out of college than
similar, non-remediated students suggesting that getting basic skills increases
persistence” (p. 30).
Donovan and Wheland (2008) observed that the extent of a student’s need for
remediation inversely relates to his or her eventual completion of a degree,
acknowledging that the persistence rate among students needing one remedial course is
higher than among those needing to take several remedial courses. Ignash (1997) also
showed differences in success and persistence rates among students needing only one
remedial course verses those needing three or four. This contrasts with Bettinger and
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Long (2004) who demonstrated that remediation has a positive impact on students’
retention rates.
The downside is that even students who are successful in their developmental
classes do not always continue to be successful in their future classes. Bahr (2010B)
found that “successful remedial math students are slightly less [approximately 10%]
likely than their college-prepared counterparts to complete a terminal vocational
associate’s degree” (pp. 198, 200).
On the other hand, many students “enter college with severe and/or multiple
deficiencies [. . .] do not remediate successfully” (Bahr, 2010a, p. 199). Bahr (2007)
stated that this is an example of “The Matthew Effect in Education,” which he defined as
“those who have the greatest need for remediation are the least likely to remediate
successfully, while those who require the least remediation are the most likely to
remediate successfully” (pp. 695-696).
Overall, these studies suggest that success in developmental mathematics
generally does predict success once the students reach college-level math classes. Bahr
(2008) summarized:
Students who remediate successfully in math exhibit attainment that is
comparable to that of students who achieve college math skills without the
need for remediation, and this finding generally holds true even across
various levels of initial math skills deficiency. In fact, the two groups
effectively are indistinguishable from one another. (p. 442)
Bahr (2010b) found that developmental programs produce lasting effects. On the one
hand, his recent examination of students in the California Community College System
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found that “skill-deficient students who attain college-level English and math skill
experience the various academic outcomes at rates that are very similar to those collegeprepared students” (p. 199). He also found that “postsecondary remediation is highly
efficacious with respect to ameliorating both moderate and severe skill deficiencies, for
those skill-deficient students who proceed successfully through the remedial sequence”
(p. 199). He added,
Even students who are sorely underprepared for college coursework, even
in multiple skills areas, may succeed and achieve well beyond what one
would predict based on their initial course placements. This finding speaks
strongly to the importance of remedial programs for preserving the
accessibility of postsecondary education, maintaining equity of
opportunity, and upholding the promise of social mobility in the United
States. (p. 200)
Bahr adds one important caveat: not all students complete their developmental math
sequence. He says that “more than four in five (81.5%) do not complete [their
developmental math sequence] and do not transfer,” but “When remediation works, it
works extremely well” [emphasis in original] (p. 444).
Should developmental education be required? Different colleges approach
developmental education differently. Some campuses, such as The University of
Arkansas, can recommend (but not require) developmental classes for students with
placement test scores below a set threshold (University of Arkansas, 2010). Other
campuses, such as Mid-South Community College, have mandatory placement based on
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placement test scores (Mid-South Community College, 2011). Little research exists that
examines the two approaches.
Weismann, Silk, & Bulakowski (1997) researched how policies affect students in
developmental programs. First, they found that “skill-deficient students who remediated
were far more successful and persisted longer than skill-deficient students who did not
remediate. . . Skill-deficient students should be required to remediate” (p. 198). Second,
they found,
Students who took developmental education courses in their first term of
enrollment remediated [successfully transitioned from remedial courses to
college-level courses] at a much higher rate than students who took only
college-level courses their first semester. Skill-deficient students who
focused exclusively on developmental education courses in their first term
had the highest average earned/attempted ratio and GPA of the remedial
students. Therefore, the results support the recommendation that students
should be required to begin their programs of remediation upon initial
enrollment. (p. 198)
Third, they reported,
Students who were deficient in math only remediated [completed their
remedial courses] at a higher rate and were more successful than the other
skill-deficient students. Language-deficient students did not do as well as
students who were math deficient only. Students who were triple deficient
remained at the lowest rate and had the lowest rate of persistence. The
results suggest a recommendation that language-deficient and triple-
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deficient students should be strongly encouraged to focus on their
programs of remediation before beginning college-level courses. (p. 198)
This study strongly suggests that a mandatory placement scheme is necessary. This
ensures that students complete their developmental courses before they take their collegelevel courses, thus ensuring that the students have the maximum likelihood of success in
those college-level courses.
Systems Theory and Educational Policymaking
Several methods to evaluate educational policies exist, including Interest Group
Theories, Neoinstitutional Theory, and Critical Theory (Cooper et al., 2004, p. 8). Even
though these policy evaluations are all different, they are “complementary, not
contradictory” (p. 8) because they “help us better understand policy problems in all their
complexity” (p. 9). The most useful theory for this study is Systems Theory, because it
provides a framework to examine multiple different parts of an overall problem at once.
Senge (2006) offered a metaphor of a storm to explain this theory:
A cloud masses, the sky darkens, leaves twist upward, and we know it will
rain. We also know the storm runoff will feed into groundwater miles
away, and the sky will clear by tomorrow. All these events are distant in
time and space, and yet they are connected within the same pattern. Each
has an influence on the rest, an influence that is usually hidden from view.
You can only understand the system of a rainstorm by contemplating the
whole, not any individual part of the pattern. (p. 6)
Senge remarks that all human endeavors, including educational policies, are also systems,
where “invisible fabrics of interrelated actions, [which] often take years to fully play out
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their effects on each other” (pp. 6-7). This is similar to education, where it sometimes
takes semesters or years for the effects of a student’s education to become evident.
Cooper et al. (2004) specifically applied the Systems Theory framework to
educational policies. They stated that the framework “provides a means for analyzing the
‘policy inputs’ including demands, needs, and resources, the ‘throughputs’ that involve
the key actors who implement policy, and ‘policy outputs’ such as educated, civicminded students” (p. 9).
The essential element of Systems Theory is that each system (or policy) is a
collection of several subsystems. These subsystems collectively interact with each other
to result in an overall system (Cooper et al., p. 20). As mentioned previously, three
subsystems apply in an educational setting:
•

Input resources—The people, their know-how, placement test scores,
resources, initial student information;

•

Throughputs—the classes and their content, the students’ learning, the
instructors’ teaching, institutional and course policies, any courses between a
student’s current course and College Algebra; and

•

Outputs—the students’ final grades.

Figure 1 shows the general pattern of how each of these parts interacts with each other.
Although any system contains these three elements, they must be defined within the
context of each individual problem.
One may extend this description of Systems Theory to include situations where
multiple policies interact with each other. In this case, there are essentially more
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throughputs to consider. This results in a more complicated, but manageable, situation to
evaluate.

Figure 1. General Flowchart for Systems Theory
Adapted from Better Policies, Better Schools: Theories and Applications (p. 21), by B.
Cooper, L. Fusarelli, and E. Randall, 2004, Boston, Pearson.

The overall basis behind Systems Theory is that no institutional or departmental
policy is completely self-contained. Cooper et al. (2004) state that policies “are subject to
a kaleidoscope of interest groups, demands, and requirements [. . .] which often come
together to shape policy” (p. 22). The only way to effectively analyze a policy is to
explore all of the inputs (the students and other resources), the throughputs (what happens
within the course and between courses), and the outputs (the students’ final grades and
success in College Algebra) simultaneously, and then to explore those results fully. This
is the ideal theory for this study, as the collective output from all of the math department
and its policies is under study.
Senge (1990) offers one pitfall to policy evaluation: “we tend to focus on
snapshots on isolated parts of the system” (p. 7) instead of the whole. By using the
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Systems Theory approach and analyzing all of the variables at once, one can see full
patterns clearer, which helps to show how to change policy more effectively (p. 7).
Policies and Student Success
The true success of any developmental mathematics program is in what it
produces. The designed purpose of developmental education classes is, after all, to
increase the students’ likelihood of success in college-level courses. Do the students who
finish a developmental mathematics program succeed in college-level classes as often as
those who do not? Unfortunately, as Roueche and Roueche (1999) reported, “The
majority of community colleges do not know how effective their remediation is because
they do not know how to assess their effectiveness very well, do not know how to assess
it, or do not want to know” (p. 27).
Levin and Calcagno (1999) also stated similar findings. Their study on the
outcomes of remedial programs in community colleges found that,
The degree to which remedial courses improve students’ chances of
academic success is almost unknown because of a lack of rigorous followup studies. It is not possible to evaluate the effectiveness of remedial
courses and practices without a rigorous evaluation design that counts for
student proficiencies and other characteristics. In fact, the literature
provides little definite evidence on the effectiveness of remedial courses
and practices on such outcomes as persistence to graduation, quality of
performance in subsequent courses, and grade point average. (p. 185)
Bahr (2010a) mentioned the same situation: “Solid evidence regarding the efficacy of
remediation has been, until recently, notably lacking” (p. 199). This lack of rigorous
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follow-up studies on the effectiveness of remedial programs leads to an ignorance of
what, if anything, the programs really accomplish.
Parker (2005) stated that it is difficult to research the success of a developmental
program because few colleges have defined mathematical competencies. He found that
“it was difficult to determine if students were acquiring the types of mathematical
competencies envisioned by the general education program because the university had
not developed explicit university-wide expectations of graduating mathematics
competencies” (p. 37).
The problem with developmental education research is that it is difficult. Phipps
(1998) explained the phenomenon over a decade ago by asserting, “Conjecture and
criticism have filled the void created by the lack of basic information” (p. 5). Bettinger
and Long (2004) observed that, “Despite the growing debate on remediation and the
thousands of underprepared students who enter the nation’s higher education institutions
each year, little is known about the effects of remediation on student outcomes” (p. 2).
Part of the reason, they reported, is that “most states and colleges do not have existing
standards for remedial courses and do not perform systematic evaluation of their
programs” (p. 2), or that “the bulk of studies [were] seriously flawed methodologically”
(p. 2). For instance, Bettinger and Long (2004) explained, “NCES (1996) suggests that
freshmen enrolled in remedial classes are less likely to persist into their second year, but
this evidence does not control for student ability or possible movement across colleges”
(p. 3). The reason, Bettinger and Long (2004) said, is “partly due to a lack of data” (p. 3).
They reported,
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In order to adequately address the topic, one needs extensive information
on students’ background, including high school preparation and
performance, as well as information about progress through college
including experiences with remediation and transfer between schools.
Furthermore, detailed knowledge about institutional remediation policies
is necessary to understand how individuals are placed into the courses.
(p. 3)
In order for any policy evaluation to occur, a large amount of consistent and reliable data
must be collected and then analyzed. In light of the lack of information on the
effectiveness of a developmental mathematics program, this study will utilize a large
database of students to evaluate the policies that affect student success.
Literature Review for Research Questions
As previously stated, the test of any developmental education program is in its
results. In other words, the success of a developmental mathematics program lies in its
ability to prepare students for college-level work, such as College Algebra or the class
required by the student’s degree plan1. As a result, the overall research question for the
study is to determine if there is a correlation between institutional and departmental
policies and student success. MSCC’s four departmental and institutional policies that
affect developmental mathematics students are:

1

College Algebra is the terminal math course required by most Associate and
Bachelor’s degrees in Arkansas. Some programs require additional math courses, such as
Associates or Bachelors of Arts in Teaching. Even in these cases, College Algebra is still
required as a pre-requisite for those additional courses, and the students’ performance in
the class should be evaluated. Few Associate programs require less than College Algebra.
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1. Math Placement Tests. Students take a placement test to enter the college, and the
results from that test are used to sort them into the math class that is most
appropriate.
2. Incomplete Policy. Mid-South Community College has a policy that targets
students who almost finish their course in a semester. The Incomplete policy
allows well-qualified students an opportunity to finish their course within the first
few weeks of the next semester without a penalty, thus potentially avoiding the
placement of a low grade on their transcript.
3. Continue Policy. Mid-South Community College has a policy that targets students
who make slow, but otherwise adequate, progress through their course. This
policy allows students to take the course a second semester to finish the remaining
lessons in their course. This effectively allows students to take one course over
two semesters.
4. Persistence Policy: This policy is different from the other policies, in that it is not
an explicitly defined MSCC policy. However even the absence of a formally
defined policy is still a policy. The Persistence Policy is the name for the implied
policy that students can skip semesters without negative consequences.
These policies are outlined in the following sections.
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Policy 1: Math Placement Test Policy
Policy details. One of the first policies a first-time entering MSCC student
encounters is a required placement test. The results of the placement test sort students
into their most appropriate math course (Mid-South Community College, 2011). Since
mandatory placement test cutoff scores and a sorting method are necessary (Roueche &
Roueche, 1993), a justifiable basis for determining these placement test cutoff scores
must exist. In other words, students must place into just the right level of developmental
education classes.
Cutoff score selection. The problem of finding appropriate cutoff scores is not
new. Peters (1958) mentioned the same problem over a half century ago:
It is a waste of time, money, and human resources for the student to
undertake a course which he cannot master. It is equally wasteful for him
to take a course which is comprised of matters which he has already
mastered. If appropriate placement can be made, such waste can be
reduced. (p. 113)
Roueche and Roueche (1993) expressed the same sentiment as a dilemma that places
community colleges “between a rock and a hard place” in the title of their report. The
sentiment was again mirrored by Donovan and Wheland (2008), who noted, “it is
essential to place students into courses in which they have the maximum chance of
success” (p. 3).
This leads to a simple question: Are placement tests an effective way to predict
student success in a course? If yes, what is the most effective method to sort students into
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their respective classes? Although this question is easily stated, the actual analysis is not
so simple.
Jacobson (2006) mentioned the difficulty of determining the effectiveness of a
placement test sorting method. He studied the effects of implementing a placement exam
in a public university with open enrollment and found that part of the problem of
analyzing the results is that analyzing only one metric (completion rates) results in a
misleading picture of the whole. He said,
Course success rates, however, provide an incomplete evaluation of an
entire [developmental mathematics] program. They apply only to students
who actually take a target course. Students who are not yet eligible for a
course, or who do not enroll for other reasons, do not affect this statistic.
If, for example, the first [developmental mathematics] course filters out a
large number of students, so that very few become eligible for the second,
the success rate for those few in the second course could be very high. The
number by itself would indicate a successful [developmental mathematics]
program even though very few students get through it. (p. 139)
Jacobson (2008) continued,
Retention [. . .] can be influenced by factors unrelated to the instructional
effectiveness of [the developmental mathematics program]. Students [who
take] less demanding [developmental mathematics] classes could be
happier with their collegiate experience and therefore have a higher
tendency to remain in school even if they fail to reach the goal of passing
the [general education] requirement. (p. 140)
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Jacobson (2008) summarized his findings:
In general, systems that induce higher course success through high
placement standards may have reduced completion rates, and vice versa.
The challenge is to engineer systems that could optimize both course
success and program completion. . . A rigorous placement exam [brought]
clear improvements in some aspects of Developmental Math. It also,
however, reduced the number of students who met college degree
requirements. This study illustrates the value of multiple evaluation
measures for a [developmental mathematics] program. A single
assessment would have obscured the complex effects of the new
[placement] exam. (pp. 157-158)
A trade-off must be made. Jacobson (2008) summarized, “Either the university
can optimize student retention and mastery of the [developmental mathematics] course
material, or it can optimize the number of students meeting baccalaureate requirements
for math” (p. 158). Donovan and Wheland (2008) concluded,
It is essential to place students into courses in which they have the
maximum chance of success. This is particularly true for mathematics
courses because the percentage of students needing mathematics
remediation is higher than the percentage needing remediation in other
subject areas. (p. 3)
This analysis will use the assumption that Donovan and Wheland (2008) used: A cutoff
score is the value that indicates that a student has a 50% chance of passing the next class
(p. 6).
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Because so many students have different academic levels as they enter college, it
is necessary to group them somehow according to their abilities. Available research is not
clear, however, on exactly how to best do this. No guidance exists on specifically which
cutoff scores are needed, or, for that matter, even what a given placement score really
means. The Arkansas Department of Higher Education does recommend a score
(Act 467, 1987; Arkansas Code Annotated § 6-61-110, 2011; Act 971, 2009; Act 899,
2011), but another score may be more appropriate.
A brief history of placement tests. Placement tests have long been used in
American higher education. The College Board began with the goal of easing students’
transition between high school and college (The College Board, 2010). The original
College Board aimed to streamline college admissions practices as well as streamline the
curriculum in New England high schools (Public Broadcasting Service, 1999). The
predecessor of the modern SAT Reasoning Test began in 1915, when Psychologist
Robert Yerkes developed the Army Alpha as a way to determine the intelligence of new
recruits (Public Broadcasting Service, 1999). The purpose of this test was to pick out the
most intelligent people to work in certain areas of the military, while the less intelligent
people were sent to the battlefield. The Army Alpha was itself developed from Alfred
Binet’s IQ test experiments, dating back to 1905 (Public Broadcasting Service, 1999).
The Scholastic Aptitude Test was first administered in 1926, with material largely
from the Army Alpha. One thousand college-bound students took the test on an
experimental basis in New York (Public Broadcasting Service, 1999). James Conant,
President of Harvard, again used the test in 1933 when he decided that the university
should recruit students who came from public education in addition to the students they
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normally accepted from private schools. The SAT was used to pick out the students who
had a solid educational background (Public Broadcasting Service, 1999).
In 1948, the Educational Testing Service (ETS) began as a competitor to the
College Board. Its first president was James Conant, a former president of Harvard. It
developed its own placement test that was first administered in 1959 (ACT, 2010). ETS’s
test, the ACT, started as a way to equalize students’ access to higher education (ACT,
2010). Conant wrote that he “believes in equality of opportunity, not equality of rewards”
and thus the ACT was developed with that goal in mind (Public Broadcasting Service,
1999).
Placement test selection. The first question to consider is the selection of the test.
Colleges and universities commonly use two categories of tests. They are:
1. Placement tests: Placement tests, such as the COMPASS Test or the ASSET Test
(both created by ACT Inc.) or ACCUPLACER (created by the College Board),
are ones “designed specifically to ensure that. . . students possess the knowledge
and skills in reading, writing, and mathematics necessary to gain access into
entry-level, credit-bearing courses” (Achieve, Inc., 2007, p. 6).
2. Admissions Tests: Admissions Tests, such as the ACT (created by ACT Inc.) or
SAT (created by the College Board), are ones designed “to indicate the likelihood
[that] a student will succeed in a broad range of college courses” (Achieve, Inc.,
2007, p. 6).
Because of the difference in intents, the placement test option would be a better indicator
of the students’ skills both in general and in mathematics. Tests such as the COMPASS,
ASSET, or ACCUPLACER tests are the better choice for MSCC.
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Placement tests and success. The second question is whether placement tests are
associated with student success. Several studies exist on this topic. Hoyt (1999)
researched math placement test scores and student success at an urban state college in
Maryland. He found that “recent high school graduates who successfully completed more
advanced math courses in high school and had [. . .] higher math placement test scores,
and were less likely to take remedial courses [in] college” (p. 38). Hoyt (1999) also found
that those “who did not follow placement recommendations [according to their placement
test scores] generally performed less well, and often failed courses when they attempted
to bypass more than one remedial math course” (p. 40).
James (2006) studied 128 adult students enrolled in developmental math courses
at a Canadian university. These students used ACCUPLACER for course placement.
James (2006) found “significant correlations between [the placement test] and student
performances as measured by course grade point average in the developmental
mathematics courses” (p. 6). James cautioned that the one exception to this result was in
Elementary Algebra, which did not have a significant relationship, but that could
potentially be due to small sample size (p. 6).
Donovan and Wheland (2008) found similar results. Their study of students at an
urban Ohio college campus found “fairly strong relationships between COMPASS scores
and success in Intermediate Algebra and between ACT mathematics scores and success
in Intermediate Algebra” (p. 6). Their study had a caveat: “no matter how analyzed,
female placement test scores are statistically significantly lower than male placement test
scores. Yet, when final course grades are compared, the proportion of females succeeding
in the course is significantly larger than of males” (p. 6). Donovan and Wheland
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conclude, “There are many reasons for this discrepancy, but it does suggest that ACT and
COMPASS are better predictors of success for males than for females” (p. 6).
These studies show that student success in developmental math courses are, at
least for most classes, correlated with student success, with a possible bias toward men.
Placement test cutoff scores. The next point to consider is that of determining
the best placement test cutoff scores. Donovan and Wheland (2008) defined a cutoff
score as “the value that indicates that a student has a 50% chance of passing the next
class” (p. 6). This means that a cutoff score represents an underlying statistical
calculation that correlates to success in a specific course.
Other studies elaborate on this point by stating that students should avoid taking
too many developmental courses, even if the student would have a high chance of
succeeding in them. Jacobson (2006) mentioned this need for a balance between too
many and too few developmental courses. He gave an example from a different
perspective:
Course success rates, however, provide an incomplete evaluation of an
entire [developmental math] program. They apply only to students who
actually take a target course. Students who are not yet eligible for a
course, or who do not enroll for other reasons, do not affect this statistic.
If, for example, the first [developmental math] course filters out a large
number of students, so that very few become eligible for the second, the
success rate for those few in the second course could be very high. This
number by itself would indicate a successful [developmental math]
program even though very few students get through it. (p. 139)
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Jacobson (2006) indicated that success rates for a single class are not, by themselves, a
good indicator of the success of a developmental mathematics program. One of the most
important measures is how well the students perform once they reach college-level
classes, because “If a [developmental mathematics] program is not preparing students to
succeed in [college-level classes], then it is not meeting a fundamental goal” (p. 141).
This problem warrants further research. Adelman (1996) commented in his study
on the different factors contributing to developmental education that “the extent of a
student’s need for remediation is inversely related to his or her eventual completion of a
degree” (p. 56). However, little available research indicates exactly what the placement
test cutoff scores should be for an individual campus.
Even within the State of Arkansas, each institution requires different scores, as
indicated in Table 1. Indeed, it is surprising that no consensus exists even within the state
for what the scores should be. Although ACT Inc., the company that develops the
COMPASS Test, has national data that show that having some particular cutoff scores
results in a certain success rate in the students’ next class, but the data may not be
applicable to the state of Arkansas or to a particular institution. Nationally normed data is
just that. It is a compilation of the averages and other information from across the
country. By definition, an average means that half are above and half are below. Because
of this, the cutoff values should be further examined using information from the specific
institution in question.
As Table 1 indicates, ranges for cutoff scores for the three developmental
mathematics courses vary across Arkansas. Mid-South Community College’s placement
test cutoff scores are the highest in the state, while the universities have the lowest in the
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state. Undoubtedly, each campus had a rationale for why each score was set to a
particular value. However, are these scores the best cutoff scores for MSCC? Would
some other values be more appropriate? Available research does not provide an answer to
this question, and will be evaluated within this study.
Area of research for this study. Studies such as Hoyt (1999), James (2006), and
Donovan and Wheland (2008) show that placement tests are correlated with student
success. Weismann et al. (1997) indicated that students should be required to place into
developmental classes if their test scores show a need. Despite this, no current studies
indicate which specific cutoff scores do this most effectively. This is an area for more
research, and will be evaluated using Systems Theory.
The students’ placement test status served as the inputs described by Systems
Theory. The throughputs would be the class content itself, which will not be evaluated for
this part. The output variable will be the students’ final grades (A, B, C, D, F, or other).
Table 2 presents these variables. The results will be compared according to the students’
gender, since there is a potential sexual bias in placement test results (Donovan &
Wheland, 2008).
This study used a Regression Analysis to determine if a correlation exists between
math placement test cutoff scores and student success in MSCC’s three levels of
developmental math courses. Three comparisons were made: one for Pre-Algebra, the
second for Elementary Algebra, and the third for Intermediate Algebra.
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Table 1
Minimum COMPASS Test Mathematics Cutoff Scores at Several Institutions in Arkansas,
Fall 2010
COMPASS
COMPASS
COMPASS
Score Range for Score Range for
Type of
Institution
Score Range for
Institution
Elementary
Intermediate
Pre-Algebra
Algebra
Algebra
Arkansas State
University

4-year

*

0-29†

30-40†

University of
Central Arkansas

4-year

*

0-24†

25-40†

Pulaski Technical
College

2-year

0-32‡
0-22†

23-32†

33-49†

East Arkansas
Community
College

2-year

0-42‡

43-100‡

32-52†

Mid-South
60-100‡
0-59‡
46-65†
Community
2-year
0-21†
22-45†
College
Notes. † Indicates the COMPASS Algebra test2, ‡ Indicates the COMPASS Pre-Algebra
Test, and * Indicates this campus does not offer this course
Adapted from “Undergraduate Bulletin,” Arkansas State University, 2010;
“Undergraduate Bulletin,” University of Central Arkansas, 2010; “Academic Catalog”,
Pulaski Technical College, 2010; “2010-2011 Catalog,” East Arkansas Community
College, 2010; “Catalog,” Mid-South Community College, 2011.

2

There are two different versions of the COMPASS tests: COMPASS Pre-Algebra
and COMPASS Algebra Tests. The difference is the content. All Pre-Algebra students
take the COMPASS Pre-Algebra Test, while Elementary and Intermediate Algebra
students are given the COMPASS Algebra Test. Some colleges give both cutoff scores.
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Table 2
Variables for Research Question 1
Throughput Variables
Input Variables
1. Race
Not evaluated
2. Gender
3. Math Placement Test
4. Math Score
5. Math Placement Status
6. English Placement Test
7. English Score
8. English Placement Status
9. Reading Placement Test
10. Reading Score
11. Reading Placement Status

Output Variables
1. Highest Grade in PreAlgebra
2. Highest Grade in
Elementary
3. Highest Grade in
Intermediate

Policy 2: The Incomplete Policy
Policy details. Mid-South Community College has a policy that targets students
who almost finish their course in a semester. The Incomplete policy allows well-qualified
students an opportunity to finish their course within the first few weeks of the next
semester without a penalty, thus potentially avoiding the placement of a low grade on
their transcript. For an Incomplete, a student must
•

Finish at least 90% of their course

•

Pass all lessons and tests that the student has so far encountered, and

•

Have good attendance, defined by accumulating no more than two
weeks of absences. (Mid-South Community College Math
Department, 2010)

In return, the student will receive a two-week extension starting at the beginning of the
next semester. The students who finish their class will receive credit for their work in the
previous semester. That credit appears on their transcript just as it would if the student
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had finished their grade on time. Students who fail to finish their coursework receive
either a “D” or an “F” grade, depending on their overall scores and the number of
uncompleted assignments. (The students who fail to finish would then fall under a
different policy, the Continue Policy, outlined on page 48.)
Evaluation of existing research. Unfortunately, no available published research
evaluates the Incomplete policy as it is used by Mid-South Community College. The only
available evaluation of the Incomplete policy is an unpublished manuscript (Johnson,
2010).
Johnson (2010) found two immediate benefits to the Incomplete policy. First, it is
very beneficial to the student in the short-term. The student gets credit for his or her class
just like he or she finished it on time (Johnson, 2010). This policy gives the student an
option that avoids failing the class, avoids lowering GPA, potentially avoids placement
on the academic probation list, or potentially even avoids losing financial aid. The policy
also allows a student to continue with his or her math class without having to wait out an
entire semester. Students can finish their developmental mathematics sequence quicker
than would be possible otherwise (Johnson, 2010).
Second, it helps MSCC by increasing success rates (Johnson, 2010). Each student
who qualifies for an Incomplete is someone who avoided receiving a failing grade for the
semester. Even if a few students fail to finish their Incomplete, the number is still fewer
failing grades than would have been listed otherwise. For example, in the Fall 2009
semester, success rates increased by between 5.2% and 7.8% in each course (MSCC
Registrar's Office, 2011). The departmental success rate increased 6.8%, from 48.1% to
54.9% (MSCC Registrar's Office, 2011), because of the inclusion of the math Incomplete

44

grades. This in turn helps increase (but not artificially inflate) the assessment results for
the math department each semester, which is part of the campus-wide productivity
measures. Table 3 presents the full data.

Table 3
Incomplete Grade Changes Due to Finished Incompletes, Spring 2004 – Fall 2011
Elementary Intermediate Department
Pre-Algebra
Algebra
Algebra
Total
Number of math Incompletes

54

40

24

118

41

28

21

90

76%

70%

88%

76%

Number who attempted next
course*

34

25

10‡

69

Percent who attempted next
course
(retention rate)

63%

63%

42%‡

58%

Number successful in next
course

18

12

9

39

Number who finished math
Incomplete
Percent successful

Percent successful in next
53%
48%
90%
57%
course
MSCC Registrar's Office, 2010; Mid-South Community College Math Department, 2010.
Notes. * Next course data includes Fall 2011 grades. ‡ This number is low because not all
degree programs require a course beyond Intermediate Algebra.

As with any policy, unintended consequences will arise. First, undoubtedly a
number of students willfully work slower than they are capable of (a condition commonly
called “laziness”) because they think they do not have to work as hard because they can
qualify for the extension (Johnson, 2010). It has been very difficult to quantify even a
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rough percentage of students who fall in this category (Johnson, 2010). Given that the
requirements to qualify for the math Incomplete are so strict, it would be difficult for any
student to time their pace well enough so that they intentionally end the semester with at
least 90% finished, yet somehow also have acceptable attendance. Although undoubtedly
some students will somehow fall in this group, the departmental consensus is that the
number of them is too few to warrant any added complexity to the policy (Johnson,
2010).
Second, some students are not able to finish their class even with an extension
(Johnson, 2010). Some of these students simply fail to return to campus, while others
return but are unable to finish by the deadline. For the Fall 2007 to Fall 2009 academic
years, about 24% of the total student enrollment failed to complete their course (MSCC
Registrar's Office, 2011). This is enough students to warrant an additional policy. These
students transition over to being Continue students (see page 48); that is, they must enroll
in the course again and pay tuition again so that they can continue working in their class
and finish it (Johnson, 2010).
A third, and possibly more important, unintended consequence is that the students
who receive a math Incomplete will start their next developmental math course late
(Johnson, 2010). Students are told from the very beginning of their next course that they
are going to start it late and therefore must work very fast to catch up. Some students
accept this challenge and begin their course late (Johnson, 2010). Others choose to wait
out the semester so that they can start their next course on time (Johnson, 2010). Students
who need to enroll in College Algebra, which is only available as a traditional lecture
class, must wait until the next semester to start. Unfortunately, the Math Department has
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no available statistics to quantify how many students choose each of these different
options (Johnson, 2010).
Area of research in this study. The Incomplete policy has been used by MSCC
since 2002 (Mid-South Community College Math Department, 2010), yet no detailed
analysis of the policy exists. It is given that the policies help students in the short-term, as
it allows slower students to have more weeks to finish their class. This means that the
student will start their next course late. However, what happens to the students’ success
in the long-term? Do students who receive an Incomplete succeed in their next course?
This study will evaluate the success of this policy using the framework of
Systems Theory. The students’ placement test status served as the inputs described by
Systems Theory. The Throughput Variables are the students’ incomplete status. The
Output Variables are the students’ final grades in the class and final grades in the next
class. Table 4 categorizes these variables.
This evaluation will use linear Regression Analysis to determine if the students’
Incomplete status is statistically significant toward the success in their class. A total of
six regressions will be made: three to compare the students’ continue status to their grade
in their current Pre-Algebra, Elementary Algebra, and Intermediate Algebra course, and a
second group of three analyses to compare the students’ Incomplete status with their next
course. The next course data will include students’ grades in College Algebra.
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Table 4
Variables for Research Question 2
Throughput Variables
Input Variables
1. Race
1. Pre-Algebra Incomplete
2. Gender
status
3. Placement test
2. Elementary Incomplete
status
status
3. Intermediate Incomplete
status

Output Variables
1. Highest Grade in PreAlgebra
2. Highest Grade in
Elementary
3. Highest Grade in
Intermediate
4. Highest Grade in College
Algebra

Policies 3 and 4: The Continue Policy and Persistence Policy
These are two separate policies, however they both affect a student’s rate of
progress—the number of classes a student needs to take compared to the amount of time
the student actually takes to complete the classes. The two policies will be discussed
separately.
Continue Policy. Mid-South Community College has another policy that targets
students who make slow, but otherwise adequate, progress through their course. This
policy allows students to take the course a second semester to finish the remaining
lessons in their course. This effectively allows students to take one course over two
semesters. The developmental mathematics syllabi list the specific requirements for this
policy. To qualify under the Continue policy, a student must
•

Finish at least 50% of their course (this is the difference compared to
the Incomplete policy),

•

Pass all lessons and tests that the student has so far encountered, and
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•

Have good attendance, defined by accumulating no more than two
weeks of absences. (Mid-South Community College Math
Department, 2010)

In return, qualifying students will have the option to re-enroll in the class the following
term and continue from the last assignment where he or she ended the previous semester.
It appears on the students’ transcripts as if they attempted the course a second time.
The benefits of this policy are that a genuinely slow student has the ability to
complete the math courses at his or her own pace. The downside of this policy is that the
student receives a failing grade the first semester, which may potentially cause problems
with the student’s financial aid eligibility or academic status.
Evaluation of existing research. Unfortunately, an evaluation of this policy is
not available within any published literature. Research is available on a similar, but
notably different, situation: Students can retake any college course if they wish to attempt
to earn a higher grade. The name of this institutional policy differs depending on the
institution, but it is commonly called either the “Grade Forgiveness” policy (University
of Central Arkansas, 2010; University of Arkansas, 2010), the “Repeating a Course”
policy (Mid-South Community College, 2011; Arkansas State University, 2010), or a
similar name. For the purpose of this study, the preferred term will be the Grade
Forgiveness policy.
The Grade Forgiveness policy is similar to the Continue policy because both will
allow a student to take a class a second time in another semester. A student’s transcript
under either policy would show that the student took the repeated course multiple
semesters. However, the two policies are very different in that students who fall under the
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Grade Forgiveness policy restart their course from the beginning, while students who
qualify for the Continue policy resume their course from the point that they ended the
previous semester. In effect, the Continue policy allows a student to have one exposure to
the course materials over two semesters, while the Grade Forgiveness policy allows the
student to have two exposures to course materials over two semesters. In essence, this
policy allows the average rate of completion for the course to be half that of normal.
Despite this difference, research on the Grade Forgiveness policy is the closest
available. Very few available studies examine students’ success after repeating a course.
One study of students at Southeast Missouri State University found that “a majority of
students who have repeated courses have grade averages less than 2.2” (Counts, DeClue,
& Pace, 1974, p. 15), and that freshmen “primarily repeat[ed] courses with a prior grade
of F” (p. 15). Counts et al. concluded that “there is strong evidence indicating [that the
second] attempt will succeed [. . . and] more than three-fourths of [those repeating a
course] will be awarded passing grades” (p. 16). Despite the fact that this study analyzes
a different type of policy, these studies are the closest comparison available.
Persistence Policy. The last policy that affects students taking developmental
mathematics courses is a policy on student persistence in taking classes. Persistence is the
description of how consistently the student enrolls in classes. A student who started his or
her course one semester and consistently enrolled every subsequent semester until
completion of the developmental mathematic sequence is persistent, while someone who
skipped enrollment for a semester would not be persistent.
This persistence policy is similar to the Continue policy. The Continue policy
allows a student to take one course over two semesters. In other words, this student is
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effectively taking half of a course per semester. Since the Continue policy is established
on campus, it effectively states that continuing a course over two semesters has no
negative consequences.
The persistence policy is different from the Math Placement Policy and
Incomplete Policy, in that it is not an explicitly defined policy. A review of the College
Catalog and conversations with MSCC’s academic leaders confirms that no policy exists.
However, even the absence of a formally defined policy is a policy. The lack of policy
implies that no policy is needed. In other words, it implies that there is no negative (or
positive) effect associated when a student skips semesters, thus a policy is unwarranted.
This lack of policy results in advisors being unable to advise students on the effects of
missing semesters.
This informal policy that student persistence is irrelevant toward their completion
exists because no data has been collected and analyzed to indicate otherwise. The Math
Department informally advises students to continue taking classes every semester without
interruption, but there is no factual basis for this advice. There is instead only anecdotal
evidence that students who enroll consistently perform better than those who do not.
Prevalence and characterization of low persistence students. The National Center
for Educational Statistics (NCES) has published a report on the prevalence of
“stoppingout.” Its 1998 (the most recent available) report “Stopouts or Stayouts?
Undergraduates Who Leave College in Their First Year” finds that
•

42 percent of students enrolled in the public 2-year sector left before their second
year. (p. 19)

51

•

57 percent of 2-year college students returned to the same institution after
stoppingout, and 43 percent transferred. (p. 19)

•

At least half of stopouts who transferred—65 percent from the 4-year sector and
51 percent from the public 2-year sector—reenrolled in the 2-year sector. (p. 19)

NCES also reported, “Students who stayed out after leaving were also more likely than
stopouts to be the first generation of their immediate family to attend college” (p. 30),
and that “Even though nontraditional students are concentrated in the public 2-year
sector, stopouts within this sector were more likely to be traditional” (p. 30).
Evaluation of existing research. Persistence is a topic that is actively researched.
DesJardins et al. (2002) found in their study of 3,070 students at the University of
Minnesota-Twin Cities that “stopout and graduation may need to be modeled as
‘competing’ events” (p. 574). In other words, any student with a stopout is less likely to
graduate; conversely, students without stopouts are more likely to graduate. In a second
study from students at the same university, DesJardins, Ahlburg, and McCall (2006)
found that
Students who experience a stopout are more likely to experience
subsequent stopouts (i.e., there is occurrence dependence), and that such a
pattern of enrollment behavior is detrimental to the student’s chances of
graduation, especially in a timely fashion. [. . .] Initial stopouts, especially
long stopouts, lead to further stopouts. (p. 588)
DesJardins, Ahlburg, and McCall summarize that “This fact further underlies the need for
effective strategies to reduce stopouts” (p. 588).
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In her study of students at a public research university in the Midwest, Johnson
(2006) found, “departure was strongly associated with poor college grade performance
and part-time enrollment” (p. 928). Johnson found that “minority students were as likely
to leave as Caucasian students” (p. 929), and “female students were less likely to leave”
(p. 929).
Lesik (2007) found that “developmental mathematics course[s have] a positive
impact on student retention [and] suggests to policymakers that developmental education
programs can be effective in helping to keep students enrolled in college” (p. 605). Lesik
further noted that “developmental programs may be successful in helping to keep
students retained by not only giving the students the opportunity to learn the mathematics
they were supposedly taught in high school, but also by creating an atmosphere where
students can begin to feel connected and integrated within the [college]” (p. 605).
Each of these studies measured the students’ persistence in different ways. Bahr
(2009) argues that “nearly all measures of enrollment patterns are handicapped by
untested assumptions about a more fundamental measure, namely students’ rate of
progress” (p. 691). To illustrate, Bahr offers an example:
Consider Student A, who enrolled initially in an arithmetic course and then
completed beginning algebra and college algebra in the subsequent
semesters (skipping Pre-Algebra and Intermediate Algebra). With regard
to [the rate of progress], Student A experienced an event in each of her two
“at risk” semesters and then exited the analytical pool. In contrast,
consider Student B who also enrolled initially in arithmetic, but who
completed pre-algebra, beginning algebra, intermediate algebra, and
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college algebra in the subsequent four semesters. Student B experienced
four events in four semesters and then exited the analytical pool. For both
students, the ratio of events to “at risk” semesters is one-to-one. In other
words, the observed rate of progress is equal. (pp. 709-710)
Bahr (2009) suggests that the most valid way to describe a student’s persistence is to
measure their rate of progress. A simple ratio between the number of classes a student
needs divided by the number of semesters the students completes them will give this
information.
Area of research for this study. The Continue Policy and the implied
Persistence Policy are two separate policies, however, they both relate to the amount of
time students take to complete their classes. The Continue policy has been used by
MSCC since 2002 (Mid-South Community College Math Department, 2010), yet no
detailed analysis of the policy has ever been conducted. It is assumed that the policies
help students in the short-term, as they allow slower students to have the opportunity to
finish their work. The Persistence Policy is not formally defined, which implies that
students can skip semesters without negative consequences. For both of these policies,
what happens to the students’ success in the long-term? If a student needs an extra
semester to complete a class, will there be long-lasting effects?
Unfortunately, the Math Department has never kept lists on exactly which
students continued from a previous semester and which did not. Students were allowed to
continue or not essentially as an ad-hoc decision at the beginning of the student’s second
term. The only information that is available is that related to how many attempts each
student spent per class. This gives information on the students’ rate of progress through
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their developmental mathematics courses. A student qualified to continue a course would
take one course over two semesters, for a rate of progress of ½ course per semester. In
other words, the Continue policy is a special type of student persistence policy.
Research (DesJardins et al., 2006; DesJardins et al., 2002) shows that persistence
is related to student retention and graduation rates. The more stopouts that a student has,
the less likely that student is to graduate. Despite this, Mid-South Community College
currently has no policy that targets students who stopout.
In light of not only the lack of a defined persistence policy but also the presence
of an unstudied Continue policy, this study will build upon Bahr’s 2009 suggestion that
rate of progress is the best way to measure student persistence. The two policies are
combined into one study on student rate of progress. This study will use the ratio between
the number of courses that a student must complete to the number of semesters that they
took to complete it. Examples of this rate of progress calculation are shown in Table 5.

Table 5
Example Rate of Progress Calculations
Number of semesters it took for
Number of developmental
the student to complete the
math courses needed
courses

Rate of Progress
(courses/semester)

3

3

1 courses/semester

3

4

.75 courses/semester

1

2 courses/semester

2
Note. These are sample calculations only
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One potential caveat about this study is that of how to handle the summer
semesters. The US Department of Education found that taking summer classes was
positively linked toward student success, specifically graduation. Its 2006 report “The
Toolbox Revisited: Paths to Degree Completion from High School Through College”
found that for summer classes, “The more, the better. That is, each [class] increases the
probability of [college] completion by 14.4 percent.” (p. 72). Despite the fact that
Answers in the Toolbox Revisited found that summers were positively linked to student
success, not every student’s financial aid package will allow for summer enrollment. As a
result, all persistence calculations will be computed in two ways: once including summer
terms (thus counting summers against students who did not take summer classes), and
second not including summer terms (thus considering any class taken in the summer as a
spring class instead).
There was a second potential caveat for the purpose of this study. It is possible for
a student to take classes in general from one semester to the next, yet not take math
classes every semester. For the purpose of this study, other non-math classes were not
considered toward a student’s persistence; the only ones that were considered were
mathematics courses. Second, it is only possible to compare students who moved through
the developmental mathematics system and completed the sequence. It is not possible to
determine the rate of progress for someone who has not progressed to the end. However,
even given this limitation, this analysis provides insight otherwise unavailable.
This study evaluated the success of this policy using the framework of Systems
Theory. The students’ demographic variables and placement scores were the input
variables. The throughput variables ere students’ progress through their courses, their
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grades, and the number of semesters spent between start to finish of the developmental
math sequence. The output variable was the student’s overall GPA in only developmental
mathematics courses. This evaluation used linear regression analysis. Six regressions
were performed: three for comparisons including summer terms, and an additional three
for comparisons not including summer terms. These variables are shown in Table 6.

Table 6
Variables for Question 3
Input Variables
1. Course Name
2. Placement Test status
3. Race
4. Gender

Throughput Variables
1. Number of semesters between
start to finish of developmental
math.
2. Grade(s) in Pre-Algebra
3. Grade(s) in Elementary
Algebra
4. Grade(s) in Intermediate
Algebra

Output Variables
1. Developmental math
GPA

Research Questions for This Study
The goal of this study was to evaluate the existing set of institutional and
departmental policies that affect developmental mathematics students at Mid-South
Community College, and then use this information to propose revisions to these
institutional policies. The goal of these revisions was to determine whether these policies
are associated with student success or not. Three research questions arose from the
policies:
1. Are placement tests associated with mathematical success in the current class?
2. Is the Incomplete policy associated with long-term mathematical success?
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3. Is student rate of progress associated with long-term mathematical success?
The analysis of the three questions also evaluated if all demographic groups and genders
were affected equally or differently by the policies. A Systems Theory approach was used
to evaluate all policies. This means that each problem were analyzed by determining the
inputs, throughputs, and then outputs to that problem. These policies were considered
separately, as the natures of the problems are different.
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Chapter 3: Methodology and Analysis
Research Design
The research of this study used a quasi-experimental design. This research used
existing historical academic data provided by the MSCC Registrar’s office, by sorting the
students’ data into different categories. Once sorted, the student data were analyzed for
statistical patterns. The variables were chosen using Systems Theory as an underlying
theory.
Setting
Mid-South Community College (MSCC) is a suburban community college in the
Memphis metropolitan area and Arkansas Delta. It is a small community college, with a
student population of about 2,340 students in the Fall 2010 semester (Mid-South
Community College, 2011). Of the total population, 69% were seeking an Associate
degree, 85% were first-generation college students, and 63% received Pell grants (MSCC
Registrar's Office, 2011). The student body consists of approximately 40% full-time
students and 60% part-time students (MSCC Registrar's Office, 2011). The Fall 2008 to
Fall 2009 retention rate of full-time students was about 50%, while part-time student
retention was lower at about 40% (MSCC Registrar's Office, 2011). Nearly all—90% —
of first-time entering degree-seeking students require developmental courses in reading,
English, and mathematics. Of these students, 13% need developmental courses in one
area, 30% in two areas, and the remaining 57% need all three (MSCC Registrar's Office,
2011).
MSCC has a developmental mathematics program similar to other community
colleges. All incoming students take a placement test, such as the ACT, and their
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mathematics score determines their class placement. Students with the lowest scores
(ACT Math score less than 15) place into the beginning class called Pre-Algebra (MidSouth Community College, 2011, p. 30). Students with higher placement scores take
either Elementary Algebra (ACT Math score of 16-17) or Intermediate Algebra (ACT
Math score of 18) (Mid-South Community College, 2011, p. 30). Students with the
highest placement test scores (ACT Math score of 19 or above) do not need
developmental mathematics, thus placing into College Algebra (Mid-South Community
College, 2011, p. 30). Once students place into a course, they must continue taking each
class in sequential order until they finish their mathematics courses as required by their
program. Typically, College Algebra is the terminal math course.
Research Questions and Hypotheses
This study evaluated the effectiveness of the developmental mathematics policies
at Mid-South Community College (MSCC). The four policies are the Math Placement
Test Policy, the Incomplete Policy, the Continue Policy, and the Persistence Policy.
These four policies contribute to students’ success in developmental mathematics
courses. The four policies turned into three research questions—the last two policies were
combined into one question. This study examined these three research questions in light
of the inadequacies of previous studies, such as Bettinger and Long (2004) and Parker
(2005). No single available study examines these institutional policies from a single
population. Three hypotheses arise from the questions. These three questions were
considered separately, as the nature of each problem is different.
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1. Research Question 1: Are placement tests associated with mathematical success in
the current class?
Hypothesis 1: Mathematics placement tests are associated with student success.
2. Research Question 2: Is the Incomplete policy associated with long-term
mathematical success?
Hypothesis 2: The Incomplete policy is not associated with long-term
mathematical success.
3. Research Question 3: Is student rate of progress associated with long-term
mathematical success?
Hypothesis 3: Student rate of progress is associated with long-term mathematical
success.
In addition, all questions were re-evaluated by different demographic groups. The data in
each question were separated into Black, White, male, and female demographic groups.
(MSCC has a very low percentage of students who are Hispanic or other races, such as
Asian. Less than 1% of the student population in general is Hispanic, and again less than
1% of are other [see Table 9]. Because of this low number, these demographic groups ere
not included in this analysis.) The results from each group were compared to the data as a
whole. The hypothesis for this demographic comparison was that each demographic
group was affected the same as the population as a whole.
Population and Sample
The population for this study included all students with final letter grades for all
developmental and college-level mathematics classes since the Fall 2001 semester. These
grades were available from the college Registrar’s office. These data have varying quality
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and formats from semester-to-semester, partially because of a student database system
change in 2005. The data before the Fall 2003 semester were very inconsistent from
semester-to-semester and have hardly any of the demographic data entered. The data
from the Spring 2004 to Summer 2011 semesters have the most consistent format. As a
plus, they also had fairly complete demographic and other degree-related data. Thus, the
data set for this study used only the students enrolled in the Spring 2004 through Summer
2011 semesters. All possible data were used when applicable, thus no sampling was
needed.
Instruments
This study used established statistical techniques to analyze the math database.
These techniques included descriptive statistics and linear regression as specified
previously. Microsoft Excel 2010 was used to sort and compile data into usable data sets.
SPSS 17 was used to calculate all statistical analyses.
Reliability and Validity
Because the MSCC Registrar’s office provided this data, it reflected the official
end-of-course grades for each semester. The data was assured to be accurate because of
its source. There potentially exists a small number of grade changes that occurred after
the semester archives were created. It was assumed that these potential grade changes are
so few in number that the overall results of this study were unchanged.
The statistical tests used in this study were checked for their reliability.
Collinearity and homogeneity were checked to ensure that they were within appropriate
margins.
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Institutional Review Board
The data were analyzed over a large number of students and therefore, it will not
be possible for any one individual student to be identified from the results. Although the
data archives from the Registrar’s office do include student ID numbers, and that number
is personally identifiable, these numbers were not used in any statistical calculation. The
student ID was only used to create meta-variables across multiple semesters, and to
determine how a single student performs in each class. No personally identifiable
identification was used within this study.
This research has been granted an exemption by the IRB of The University of
Memphis, as IRB #E11-28 (page 166). In addition, the Executive Vice President of MidSouth Community College has granted full use of these data for the purpose of this study
(page 167).
Data Collection
The Registrar’s office keeps a “Data Warehouse” archive of the grades from
recent semesters. The database for this study is a compilation of all of the data from the
23 semesters under consideration. The compiled database was created by concatenating
each individual semester’s data into a master math database. Microsoft Excel 2010 was
used to create this math database and to sort the data.
It is necessary to edit the math database slightly for maximum usability. The only
relevant classes for this study are the three developmental mathematics classes (PreAlgebra, Elementary Algebra, and Intermediate Algebra) and College Algebra. Other
higher mathematics courses, such as Calculus or Statistics, are not relevant to this study;
they are courses beyond College Algebra, thus are not general education requirements.
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The data from Calculus and Statistics were excluded from the analysis. Table 7
summarizes the grades in these remaining three classes. Grades from all 23 semesters are
included in the study.

Table 7
Summary of Developmental Math Grades, Spring 2004 – Summer 2011
Grade

Number

Percent

A

1,590

14.2%

B

2,342

20.9%

C

1,712

15.3%

D

962

8.6%

F

3,442

30.7%

Incomplete

292

2.6%

Withdraw

855

7.6%

Other

31

0.3%

Total

11,226

100%

MSCC Registrar's Office, 2011

The only grades that are relevant for this study are the final grades of A, B, C, D,
F, Incompletes, and Withdraws. The small number (n = 31) of “other” grades—which
includes Audits (n = 24), Credit (n = 3), and No Credit (n = 4)—were removed from
consideration because these grades do not indicate a student’s academic performance in
the class. In addition, too few of them exist to perform any relevant statistical analysis.
These entries are excluded from the study.
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This remaining developmental math database contains 11,195 entries over 23
semesters1, as shown in Table 8. These data are duplicated—any student who attempted a
class several times had several entries in the database, one per each attempt each
semester. The duplicate data are needed to enable tracking student progress over multiple
semesters. The only classes included in this database are the three developmental courses
(Pre-Algebra, Elementary Algebra, Intermediate Algebra) and College Algebra. The
database includes 5,489 unique students.
The demographic variables (ethnicity, gender, and age) are similar to the overall student
population for Spring 2010 (the most recent published semester data available), as shown
in Table 9. The student demographic variables of the sample were fairly representative of
the overall MSCC student population, although slightly more female.
It is possible that some data was missing from the registrar’s archive. The
registrar’s archive has complete grade data contained within it; the registrar’s office
checks every class every semester to ensure that all students have grades entered. Some
semesters may have missing non-academic data, such as demographic information or
placement test information. Every attempt was made to find missing data from other
sources. It is possible, for example, that a student’s demographic information or
placement test scores may be missing from one semester’s archive, but found in another
semester’s archive. Neither demographic information nor placement test scores change
from one semester to another, so that data was still valid. It was also possible to find
some missing data, such as the students’ final grades after finishing an Incomplete, on the

1

MSCC has only one summer term per year.
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Table 8
Number of Math Database Students per Semester
Semester

Number of students,
n=?

Spring 2004

462

Summer 2004

144

Fall 2004

542

Spring 2005

529

Summer 2005

152

Fall 2005

577

Spring 2006

457

Summer 2006

165

Fall 2006

600

Spring 2007

482

Summer 2007

197

Fall 2007

553

Spring 2008

444

Summer 2008

209

Fall 2008

702

Spring 2009

639

Summer 2009

292

Fall 2009

946

Spring 2010

865

Summer 2010

382

Fall 2010

1,186

Spring 2011

592

Summer 2011

78

TOTAL
MSCC Registrar, 2011.

11,195

66

students’ transcripts, since those final grades were applied after the grade archive was
created.
Ultimately, some data was not available. Any student with missing data relevant
to a research question was excluded from consideration for that research question. Any
student with missing data that is not relevant toward a research question was considered.
Not all of the research questions use the same variables, so it is possible that a student
was excluded from one research question yet included on another.

Table 9
Demographic Information Comparison
Math Database Students,
Spring
2004 – Summer 2011,
n=

Math Database Students,
Spring
2004 – Summer 2011, %

Overall Student
Population,
Fall 2010

Black

6,652

59.4%

59.6%

Hispanic

102

0.9%

0.7%

White

4267

38.1%

39.1%

Other/Unknown

174

1.6%

0.6%

Male

3,091

27.6%

36%

Female

8,104

72.4%

64%

Mean Age
(at the beginning
27.0 years
of each semester)
MSCC Registrar, 2011.

26.0 years
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Variables and Meta-Variables
This analysis used variables that are available from the Registrar’s office. The
archival data uses one line per course per semester, organized by student ID number. The
students’ course and grade data are included, along with basic demographic information
such as date of birth, race, gender, placement test, and score. Table 10 lists the variables
found within the data archives. Table 11 lists the variables used in each research question.

Table 10
Variables Included in Math Database
Variable

Coded in Database

Student ID

Number

Course Name

Course Prefix + Number (e.g. DMTH-1083)

Grade

A, B, C, D, F, W, I (no plus/minus grades)

Race

Black/Non-Hispanic = 1,
White/Non-Hispanic = 2,
Hispanic/Other/Unknown = 0

Gender

Female = 0, Male = 1

Math Placement Test

Name of test (ex. COMPASS)

Math Score

Number (ex. 42)

Math Placement Status

Remedial or College Level

English Placement Test

Name of test (ex. COMPASS)

English Score

Number (ex. 42)

English Placement Status

Remedial or College Level

Reading Placement Test

Name of test (ex. COMPASS)

Reading Score

Number (ex. 42)

Reading Placement Status

Remedial or College Level
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Table 11
Variables Needed by Research Question
Variable

Research
Question 1

Research
Question 2

Research
Question 3

Student ID







Course Name







Course Section







Grade







Race







Gender







Math Placement Test







Math Score







Math Placement Status







English Placement Test



English Score



English Placement Status



Reading Placement Test



Reading Score



Reading Placement Status

Notes.
Research Question 1: Are placement tests associated with mathematical success in the
current class?
Research Question 2: Is the Incomplete policy associated with long-term mathematical
success?
Research Question 3: Is student rate of progress associated with long-term mathematical
success?

Several additional meta-variables were created from the initial data. These metavariables were created by compiling the existing data into new variables. Excel’s
PivotTables tool will create these additional meta-variables. PivotTables are an efficient
way to sort and compile large amounts of data into new variables. These additional
variables include the number of attempts per class, highest grade in a course, semesters
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needed to complete the full developmental math sequence of courses, and the age at the
beginning of each semester. Table 12 lists these meta-variables. Table 13 lists the
variables used within each research question.

Table 12
Meta-Variables in Math Database
Meta-Variable

Coded in Database

Highest Grade in Pre-Algebra

A = 4, B = 3, C = 2, D = 1, F = 0, W/I = 0

Highest Grade in Elementary

A = 4, B = 3, C = 2, D = 1, F = 0, W/I = 0

Highest Grade in Intermediate

A = 4, B = 3, C = 2, D = 1, F = 0, W/I = 0

Highest Grade in College Algebra

A = 4, B = 3, C = 2, D = 1, F = 0, W/I = 0

Number of developmental math
semesters between start and finish

Number

Pre-Algebra-Incomplete

Yes = 1, No = 0

Elementary-Incomplete

Yes = 1, No = 0

Intermediate-Incomplete

Yes = 1, No = 0
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Table 13
Meta-Variables needed by Research Question
Variable

Research
Question 1

Research
Question 2

Research
Question 3

Highest Grade in Pre-Algebra







Highest Grade in Elementary







Highest Grade in Intermediate







Highest Grade in College Algebra





Pre-Algebra Incomplete status



Elementary Incomplete status



Intermediate Incomplete status



Developmental math GPA



Number of developmental math
semesters between start and finish



Notes.
Research Question 1: Are placement tests associated with mathematical success in the
current class?
Research Question 2: Is the Incomplete policy associated with long-term mathematical
success?
Research Question 3: Is student rate of progress associated with long-term mathematical
success?
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Data Analysis Overview
Each of the questions were evaluated differently due to the nature of the question
and the data that was available. The methods used for each of these hypotheses are as
follows:
1. Research Question 1: Are placement tests associated with mathematical success in
the current class?
a. This question determined if the students’ placement test scores are
associated with passing their current class.
b. This question used Linear Regression Analysis on the following variables:
i. Math Placement Test
ii. Math Score
iii. Math Placement Status
iv. English Placement Test
v. English Score
vi. English Placement Status
vii. Reading Placement Test
viii. Reading Score
ix. Reading Placement Status
x. Highest Grade in Pre-Algebra
xi. Highest Grade in Elementary
xii. Highest Grade in Intermediate
c. This question used these variables for tracking:
i. Student ID
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ii. Course Name
iii. Course Section
iv. Grade
v. Race
vi. Gender
d. The two types of error are evident here: “Type I (allowing an unprepared
student to take the course), and type II (keeping a prepared student out of
the course)” (Donovan & Wheland, 2008, p. 8). Because of this, an alpha
of 0.10 was chosen because it is more important to minimize Type II error
in this case.
e. The overall approach to this question was to first test if there was a
statistically significant relationship between the COMPASS placement test
scores and grades in each class. If there was a statistically significant
relationship, then the next step was to use frequency analysis to determine
what range of scores resulted in over 50% success rate. Next, the data
were sorted and analyzed by demographic groups, to determine if each
groups were affected equally. This general process was repeated three
times, once for each class.
2. Research Question 2: Is the Incomplete policy associated with long-term
mathematical success?
a. This question determined if the students’ Incomplete status is associated
with success in their current and next course.
b. This question used Linear Regression Analysis on the following variables:
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i. Math Placement Test
ii. Math Score
iii. Math Placement Status
iv. Highest Grade in Pre-Algebra
v. Highest Grade in Elementary
vi. Highest Grade in Intermediate
vii. Highest Grade in College Algebra
viii. Pre-Algebra Incomplete status
ix. Elementary Incomplete status
x. Intermediate Incomplete status
c. This question used these variables for tracking:
i. Student ID
ii. Course Name
iii. Course Section
iv. Grade
v. Race
vi. Gender
d. The chosen alpha level was .05, as it is a balance between Type I and
Type II errors.
e. The overall approach to this question was to first use frequency analysis to
describe any overall trends in the Incomplete data. Second, a regression
analysis was used to determine if the Incomplete was statistically
significant toward students’ success in their current developmental
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mathematics class. Third, another regression analysis was used to
determine if the Incomplete was statistically significant toward students’
success in their next developmental mathematics course. Lastly, the data
were separated by demographic group to determine if each groups were
affected equally. This general process was repeated three times, for each
class.
3. Research Question 3: Is student rate of progress associated with long-term
mathematical success?
a. This question determined if the students’ rate of progress is associated
with success in their current and next course.
b. This question used Linear Regression Analysis on the following variables:
i. Math Placement Test
ii. Math Score
iii. Math Placement Status
iv. Highest Grade in Pre-Algebra
v. Highest Grade in Elementary
vi. Highest Grade in Intermediate
vii. Highest Grade in College Algebra
viii. Developmental Math GPA
ix. Number of Developmental Math semesters between start and finish
c. This question used these variables for tracking:
i. Student ID
ii. Course Name
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iii. Course Section
iv. Grade
v. Race
vi. Gender
d. The chosen alpha level was .05, as it is a balance between Type I and
Type II errors.
e. The overall approach to this question was to first use linear regression to
test if there was a statistically significant relationship between students’
rate of progress (number of semesters needed between start to finish of
their developmental mathematics program divided by the number of
classes they needed to take) and the students mathematical GPA. Two
regressions were performed per class, the first including summer terms
and the second one not including summer terms. Second, the data were
sorted by demographic group and then the two linear regressions were
recalculated to determine if each groups were affected equally. This
general process was repeated three times, once for each class.
Summary of Methodology
The data was collected from the data archives of the MSCC Registrar’s office.
Twenty-three separate semesters were compiled into one database, which was then edited
slightly for maximum usability. From there, several more meta-variables were created
from the existing data. In the next chapter, these variables were analyzed according to the
requirements of each research question.
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Chapter 4: Results
Research Question 1: Placement Test Cutoff Scores
The data in this analysis came from the Mid-South Community College
Registrar’s office. It included all students who were enrolled for seven full academic
years, between Spring 2004 to Summer 2011. The data included all grade and placement
test information, which was used to determine the number of attempts in each class.
There were 11,226 entries on the 5,489 students enrolled in developmental mathematics
or College Algebra in these 23 semesters (see Table 8).
Three analyses were made, one for students enrolling in Pre-Algebra, a second for
students enrolling into Elementary Algebra, and the third for students enrolling in
Intermediate Algebra. Table 14 shows how many students were in each class.

Table 14
Number Students per Class
Number of Students Number of Students
(Duplicated)
(Non-Duplicated)
Pre-Algebra

8,564

4,215

Elementary Algebra

2,865

2,208

Intermediate Algebra

2,321

1,707

Grand Total

13,750

8,130

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).
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Research Question 1: Pre-Algebra.
Analysis. There were 8,564 separate entries for students taking a Pre-Algebra
course. This represented the of 4,215 unique students taking the course between Spring
2004 and Summer 2011. All of these students would have taken the course because their
placement test scores indicated the need for Pre-Algebra. Fifty percent of students passed
their course with a C or better (see Table 15).

Table 15
Overall Grade Distribution in Pre-Algebra
Grade Letter

n=

Percent of Total

A

1162

13.6%

B

1866

21.8%

C

1250

14.6%

D

835

9.8%

F

2924

34.1%

Other †

526

6.1%

Total

8563

100.0%

Cumulative Percent

50.0%

50.0%

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).

Of these 4,215 students, 1,784 were placed into Pre-Algebra because they took the
COMPASS Pre-Algebra test. These 1,784 students took 2,153 classes. The scores from
this subset of students is shown in Table 16.
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Table 16
Grades in Pre-Algebra, COMPASS Pre-Algebra Test
Grade Letter

n=

A

325

15.1%

B

442

20.5%

C

222

10.3%

D

199

9.2%

F

845

39.2%

Other †

120

5.6%

Total

2153

100.0%

Percent of Total Cumulative Percent

45.9%

54.1%

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).

The percentages in each grade category were similar to those shown in Table 15.
Slightly less than 50% of students who took the COMPASS passed their course with a C
or better. At first glance, this success rate would indicate that few changes are needed in
the placement scheme. However, MSCC uses a 60-point placement test score range to
indicate the need for Pre-Algebra (see Table 1). Further analysis was needed to see how
students who have a particular score performed in the class. An alpha of .10 was chosen
because it is more important to minimize Type I error in this case.
First, was the placement test score related to success in the class? A Regression
Analysis between the students’ final grades and their placement test scores showed that
the final grades are significantly affected by COMPASS Math (Pre-Algebra) Placement
Test scores, b = .110, t(2144) = 107.993, p < .10., A significant amount of variation was
explained, R2 = .131. This test indicated that the higher the placement test score, the
higher the grades. The effect size (f 2) was .11. This is a small effect using Cohen’s
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conventions. This means, yes, the placement test score was correlated to student success
in Pre-Algebra, but weakly.
The second question to consider was could there be a better placement test score
range that would be more appropriate? The lower score in the range is set as zero,
because there is no prior class to consider. The optimal upper score is not necessarily the
set value. There may be a different upper value that results in 50% of students passing.
In order to determine if a better upper limit value exists, frequency analysis was
used. This tallied the success rate for all students up to a certain placement test score. For
instance, what percent of students passed with scores between 0-19, 20-24, 25-30, and so
forth? Also, how did the grades for these students compare in each score range? This
information is presented in Table 17. Figures 2 and 3 display these data graphically.
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Table 17
Percent of Students Passing Pre-Algebra by Range of COMPASS Pre-Algebra Test Score
Range
Score Attempts Attempts Not
Range Successful
Successful

Percent
GPA
Successful

0-15

172

241

41.6%

1.32

20-24

177

287

38.1%

1.19

25-29

172

236

42.2%

1.35

30-34

118

141

45.6%

1.47

35-39

134

109

55.1%

1.88

40-44

83

60

58.0%

2.04

45-49

72

51

58.5%

2.16

50-54

36

16

69.2%

2.54

55-59

9

14

39.1%

1.52

60+

13

7

65.0%

2.35

Grand
Total

986

1162

45.9%

1.52

MSCC Registrar, 2011.
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Table 18
Numbers of Pre-Algebra Students with Each Final Grade by COMPASS Pre-Algebra
Test Score Range
Score
Range

A

B

C

D

F

Other †

Grand
Total

0-15

34

81

57

54

158

29

413

20-24

36

88

53

38

221

28

464

25-29

39

90

43

38

178

20

408

30-34

31

57

30

26

97

18

259

35-39

58

55

21

19

82

8

243

40-44

39

39

5

9

44

7

143

45-49

47

19

6

9

39

3

123

50-54

24

10

2

2

14

0

52

55-59

6

1

2

4

7

3

23

60+

10

1

2

-

4

3

20

119

2148

Grand
324 441 221 199 844
Total

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).
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90%
85%
80%
75%
70%
65%
60%
55%
50%
45%
40%
35%
30%
20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60+ Grand
Total
Figure 2. Percent Successful in Pre-Algebra by Compass Score Range

3
2.5
2
1.5
1
0.5
0
0-15 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60+ Grand
Total
Figure 3. Average Pre-Algebra GPA of Students in Each COMPASS Test Score Range
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Table 17 indicates that students with COMPASS Pre-Algebra Test scores of 35 or
higher are generally more than 50% likely to pass Pre-Algebra. Similarly, the average
GPA of students with scores of 40 or higher was generally above a 2.0 mark. The score
range of 55-59 does not fit the overall pattern. However, upon further analysis, if three
students had earned an A instead of an F, the pass rate would have been 50% and the
GPA would have been 2.0. Because so few students could have changed the results of
this range, it is a statistical fluke occurring because of low sample size for that score
range.
Therefore, based on the results of Table 17, students with a COMPASS PreAlgebra score of 40 or higher could have been placed into Elementary Algebra.
Demographic comparison. According to Donovan and Wheland (2008), “no
matter how analyzed, female placement test scores are statistically significantly lower
than male placement test scores. Yet, when final course grades are compared, the
proportion of females succeeding in the course is significantly larger than of males” (p.
6). In light of this, the results found in the previous section were compared by
demographic groups. There are four groups to compare: female, male, Black, White.
(MSCC has a very low percentage of students who are Hispanic or Asian, thus those
groups are not included in this analysis.)
For comparison, Table 17 is reprinted, followed by comparisons for the four
different groups.
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Table 17
Percent of Students Passing Pre-Algebra by Range of COMPASS Pre-Algebra Test Score
Range
Score Attempts Attempts Not
Percent
GPA
Range Successful Successful Successful
0-15

172

241

41.6%

1.32

20-24

177

287

38.1%

1.19

25-29

172

236

42.2%

1.35

30-34

118

141

45.6%

1.47

35-39

134

109

55.1%

1.88

40-44

83

60

58.0%

2.04

45-49

72

51

58.5%

2.16

50-54

36

16

69.2%

2.54

55-59

9

14

39.1%

1.52

60+

13

7

65.0%

2.35

Grand
Total

986

1162

45.9%

1.52

MSCC Registrar, 2011.
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Table 19
Percent of Students Passing Pre-Algebra by Range of COMPASS Pre-Algebra Test Score
Range, Sorted by Black Students
Percent
Score
Attempts Attempts Not
GPA
Range Successful Successful Successful
15

126

167

43.0%

1.33

20

128

240

34.8%

1.04

25

116

187

38.3%

1.20

30

74

102

42.0%

1.34

35

74

77

49.0%

1.57

40

31

32

49.2%

1.70

45

32

32

50.0%

1.77

50

11

13

45.8%

1.67

55

3

3

50.0%

1.50

60

4

6

40.0%

1.10

859

41.1%

1.29

Grand
599
Total
MSCC Registrar, 2011.
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Table 20
Percent of Students Passing Pre-Algebra by Range of COMPASS Pre-Algebra Test Score
Range, Sorted by White Students
Attempts
Attempts Not
Percent
Score Range
GPA
Successful
Successful
Successful
15

43

70

38.1%

1.28

20

46

39

54.1%

1.84

25

52

45

53.6%

1.79

30

38

37

50.7%

1.68

35

54

31

63.5%

2.32

40

51

26

66.2%

2.36

45

34

17

66.7%

2.55

50

25

2

92.6%

3.41

55

6

11

35.3%

1.53

60+

9

1

90.0%

3.6

Grand Total

358

279

56.2%

1.98

MSCC Registrar, 2011.
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Table 21
Percent of Students Passing Pre-Algebra by Range of COMPASS Pre-Algebra Test Score
Range, Sorted by Female Students
Score
Attempts
Attempts Not
Percent
GPA
Range
Successful
Successful
Successful
15

138

156

47.3%

1.45

20

143

194

42.4%

1.31

25

133

150

47.0%

1.48

30

88

95

48.1%

1.56

35

101

68

59.8%

2.05

40

52

36

59.1%

2.06

45

45

22

67.2%

2.45

50

24

6

80.0%

2.93

55

6

5

54.5%

1.91

60+

7

0

100.0%

3.71

Grand Total

737

732

50.2%

1.63

MSCC Registrar, 2011.
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Table 22
Percent of Students Passing Pre-Algebra by Range of COMPASS Pre-Algebra Test Score
Range, Sorted by Male Students
Score
Attempts
Attempts Not
Percent
GPA
Range
Successful
Successful
Successful
15

34

85

28.6%

1.04

20

34

93

26.8%

0.87

25

39

86

31.2%

1.06

30

30

46

39.5%

1.25

35

33

41

44.6%

1.51

40

31

24

56.4%

2.02

45

27

29

48.2%

1.82

50

12

10

54.5%

2.00

55

3

9

25.0%

1.17

60+

6

7

46.2%

1.62

Grand Total

249

430

36.7%

1.27

MSCC Registrar, 2011.
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Table 23
Percent of Students Passing Pre-Algebra by Range of COMPASS Pre-Algebra Test Score
Range, Comparison by Demographic Group
Percent
Successful

Attempts
Successful

All Students

45.9%

1.52

Black
Students

41.1%

1.29

White
Students

56.2%

1.98

Female
Students

50.2%

1.63

Male
Students

36.7%

1.27

MSCC Registrar, 2011.

The demographic comparison in Table 23 shows that a higher percentage of White
students (race = 2) were successful in their class compared to Black students (race = 1),
56.2% vs. 41.1% respectively. Similarly, White students had higher grades than Black
students, with average GPAs of 1.98 vs. 1.29 respectively. Table 23 also shows that
females (gender = 0) have higher success rates than males (gender = 1), 50.2% vs. 36.7%
respectively. Again similarly, females had higher grades than males, with GPAs of 1.63
vs. 1.27.
Research Question 1: Elementary Algebra.
Analysis. There were 2,865 separate entries for students taking an Elementary
Algebra course. This represents the work of 2,207 unique students who took the course
between Spring 2004 and Summer 2011. Any student taking this course would have met
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one of two requirements: either the student passed Pre-Algebra with a grade of C or
better, or the student’s placement test score indicated that the student needed Elementary
Algebra.

Table 24
Overall Grade Distribution in Elementary Algebra
Grade Letter n = Percent of Total Cumulative Percent
452
15.8%
A
B

625

21.8%

C

372

13.0%

D

298

10.4%

F

967

33.8%

Other †

151

5.3%

Total

2865

100.0%

50.6%

49.4%

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).

Table 25
Grade Distribution of Students Placed Directly into Elementary Algebra by Any
Placement Test
Grade Letter n =
Percent of Total Cumulative Percent
A

221

19.5%

B

230

20.3%

C

116

10.2%

D

161

14.2%

F

351

31.0%

Other

53

4.7%

Total

1132

99.9% †

50.1%

49.9%

Note. † Percents do not add to 100% due to rounding
91

Table 26
Grade Distribution of Students Who Took Pre-Algebra and Moved to Elementary
Algebra
Grade Letter

n=

Percent of Total

A

231

13.3%

B

395

22.8%

C

256

14.8%

D

137

7.9%

F

616

35.5%

Other

98

5.7%

Total

1733

100.0%

Cumulative Percent

50.9%

49.1%

Table 27
Grade Distribution of Students Placed Directly into Elementary by COMPASS Algebra
Test
Grade Letter

n=

Percent of Total

A

221

19.5%

B

230

20.3%

C

116

10.2%

D

161

14.2%

F

351

31.0%

Other †

53

4.7%

Total

1132

99.9% ‡

Cumulative Percent

50.7%

49.3%

MSCC Registrar, 2011.
Notes. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).
‡ Percents do not add to 100% due to rounding.
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Out of the 1,132 students enrolled directly into Elementary Algebra due to their
placement test scores, 288 took the COMPASS Algebra Test. (The other students took
the ACT or ASSET.) These 288 students attempted Elementary Algebra 369 times. Out
of these students, 187 (50.7%) passed their course with a C or better. Because this
percentage is over 50%, a lower placement test cutoff score could have been chosen so
that exactly 50% of students would pass the course. As before, an alpha of .10 was
chosen.
As before, there are two questions to consider. The first is to determine if the
students’ placement test score relates to success in the class. A Regression Analysis
showed that grades are significantly affected by COMPASS Math (Pre-Algebra)
placement test scores, b = .058, t(368) = 12.234, p < .10. A significant, but tiny, amount
of variation was explained, R2 = .091. This indicates that the higher the placement test
score, the higher the grades. The effect size (f 2) was .10. This was a small effect using
Cohen’s conventions. This means that yes, the placement test score was correlated to
student success in Elementary Algebra, but weakly.
The second question to consider was could there be a better placement test score
range that would be more appropriate? As before, frequency analysis was used to
determine the upper limit. This will tally the success rate for all students up to a certain
placement test score. For instance, what percent of students passed with scores between
0-19, 20-24, 25-29, and so on? This information is presented in Table 28. Figures 4 and 5
display these data graphically.
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Table 28
Percent of Students Passing Elementary Algebra by Range of COMPASS Algebra Test
Score Range
Score
Range

Attempts
Successful

Attempts
Not Successful

Percent
Successful

GPA

0-19

25

37

40.3%

1.44

20-24

37

41

47.4%

1.74

25-29

36

27

57.1%

2.06

30-34

32

27

54.2%

1.90

35-39

18

14

56.3%

2.16

40-44

15

14

51.7%

1.79

45-49

7

5

58.3%

2.42

50+

17

17

50.0%

1.88

ALL

187

182

50.7%

1.85

MSCC Registrar, 2011.
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Table 29
Numbers of Elementary Algebra Students with Each Final Grade by COMPASS Algebra
Test Score Range
Score
Range

A

B

C

D

F

Other †

Grand
Total

0-19

11

8

6

9

23

5

62

20-24

16 17

4

13

25

3

78

25-29

19 13

4

7

18

2

63

30-34

11 16

5

10

16

1

59

35-39

9

6

3

9

5

0

32

40-44

5

5

5

7

7

0

29

45-49

6

1

2

3

0

12

50+

11

4

4

9

4

34

15

369

2

Grand Total 88 70 29 61 106

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).
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70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
0-19

20-24 25-29 30-34 35-39 40-44 45-49

50+

Grand
Total

Figure 4. Percent Successful in Elementary Algebra by COMPASS Algebra Score Range

3
2.5
2
1.5
1
0.5
0
0-19

20-24

25-29

30-34

35-39

40-44

45-49

50+

Grand
Total

Figure 5. Average Elementary Algebra GPA of Students in Each COMPASS Algebra
Test Score Range
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Table 28 gives unexpected data. It shows that in all but the lowest range of
placement test scores, over 50% of students passed the course. The average GPA of
students dipped below a 2.0 for scores 30-34 and 40-44, indicating that these students’
grades were not as high as the other score ranges. For scores 25 and above, the pass rate
was consistently above 50%. This indicates that these students should have been placed
into the next class, Intermediate Algebra.
Therefore, based on the evidence presented in Table 28, and in light of the
suggestion by Donovan and Wheland (2008) that a placement test should indicate the
point when students have a 50% chance of passing the class, the placement test score
range for Elementary Algebra should be COMPASS Algebra scores of 0-24 (p. 6).
Students scoring 25 or above should move to Intermediate Algebra.
Demographic comparison. As before, in light of the findings of Donovan and
Wheland (2008), the results found in the previous section were compared by
demographic groups. There are four groups to compare: female, male, Black, White.
(MSCC has a very low percentage of students who are Hispanic or Asian, thus those
groups are not included in this analysis.)
For comparison, Table 28 is reprinted, followed by comparisons for the four
different groups.
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Table 28
Percent of Students Passing Elementary Algebra by Range of COMPASS Algebra Test
Score Range
Score Attempts
Range Successful

Attempts
Not Successful

Percent
GPA
Successful

0-19

25

37

40.3%

1.44

20-24

37

41

47.4%

1.74

25-29

36

27

57.1%

2.06

30-34

32

27

54.2%

1.90

35-39

18

14

56.3%

2.16

40-44

15

14

51.7%

1.79

45-49

7

5

58.3%

2.42

50+

17

17

50.0%

1.88

ALL

187

182

50.7%

1.85

MSCC Registrar, 2011.
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Table 30
Percent of Students Passing Elementary Algebra by Range of COMPASS Pre-Algebra
Test Score Range, Sorted by Black Students
Attempts
Attempts Not
Percent
Score Range
GPA
Successful
Successful
Successful
15

9

22

29.0%

0.90

20

16

21

43.2%

1.38

25

20

17

54.1%

1.76

30

18

16

52.9%

1.59

35

6

3

66.7%

2.11

40

6

10

37.5%

1.13

45

2

4

33.3%

1.33

50+

4

4

66.7%

2.17

Grand Total

81

97

45.5%

1.44

MSCC Registrar, 2011.
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Table 31
Percent of Students Passing Elementary Algebra by Range of COMPASS Pre-Algebra
Test Score Range, Sorted by White Students
Score
Attempts Attempts Not
Percent
GPA
Range
Successful
Successful
Successful
15

15

15

50.0%

1.7

20

20

17

54.1%

2.0

25

15

10

60.0%

2.2

30

14

11

56.0%

2.2

35

12

11

52.2%

2.1

40

7

4

63.6%

2.2

45

5

1

83.3%

3.2

50+

12

13

48.0%

1.8

82

54.9%

2.1

Grand
100
Total
MSCC Registrar, 2011.
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Table 32
Percent of Students Passing Elementary Algebra by Range of COMPASS Pre-Algebra
Test Score Range, Sorted by Female Students
Score
Attempts
Attempts Not
Percent
GPA
Range
Successful
Successful
Successful
15

20

24

45.5%

1.59

20

22

22

50.0%

1.80

25

27

15

64.3%

2.31

30

20

16

55.6%

1.97

35

12

9

57.1%

2.14

40

7

7

50.0%

1.93

45

4

3

57.1%

2.29

50+

7

7

50.0%

2.00

Grand Total

120

103

53.8%

1.96

MSCC Registrar, 2011.
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Table 33
Percent of Students Passing Pre-Algebra by Range of COMPASS Pre-Algebra Test Score
Range, Sorted by Male Students
Score
Attempts Attempts Not
Percent
GPA
Range
Successful
Successful
Successful
15

5

13

27.8%

1.06

20

15

19

44.1%

1.68

25

9

12

42.9%

1.57

30

12

11

52.2%

1.78

35

6

5

54.5%

2.18

40

8

7

53.3%

1.67

45

3

2

60.0%

2.60

50+

9

10

450.0%

16.00

79

45.9%

1.67

Grand
67
Total
MSCC Registrar, 2011.
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Table 34
Percent of Students Passing Elementary Algebra by Range of COMPASS Pre-Algebra
Test Score Range, Comparison by Demographic Group
Percent Successful

Attempts Successful

All Students

50.7%

1.85

Race = 1

45.5%

1.44

White
Students

54.9%

2.10

Gender = 0

53.8%

1.96

Male
Students

45.9%

1.67

The demographic comparison in Table 34 shows that a higher percentage of White
students (race = 2) were successful in their classes compared to Black students (race = 1),
54.9% vs. 45.5% respectively. Similarly, white students had higher grades than Black
students, with average GPAs of 2.10 vs. 1.44 respectively. Table 34 also shows that
females (gender = 0) have higher success rates than males (gender = 1), 53.8% vs. 45.9%
respectively. Again similarly, females had higher grades than males, with GPAs of 1.96
vs. 1.67.
Research Question 1: Intermediate Algebra.
Analysis. There were 2,321 separate entries for students taking Intermediate
Algebra course. This represents the work of 1,707 unique students who took the course
between Spring 2004 and Summer 2011. Any student taking this course would have met
one of two requirements: Either the student passed Elementary Algebra with a grade of C
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or better, or the student’s placement test score indicated the need of Intermediate
Algebra.

Table 35
Overall Grade Distribution of Intermediate Algebra
Grade Letter

n=

Percent of Total Cumulative Percent

A

211

9.1%

B

493

21.2%

C

514

22.1%

D

226

9.7%

F

676

29.1%

Other †

201

8.7%

Total

2320

100%

52.5%

47.5%

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).
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Table 36
Grade Distribution of Students Placed Directly into Intermediate Algebra by Any
Placement Test
Grade Letter

n=

Percent of Total

A

82

11.0%

B

146

19.6%

C

146

19.6%

D

87

11.7%

F

211

28.4%

Other †

72

9.7%

Total

744

100%

Cumulative Percent

50.3%

49.7%

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).

Table 37
Grade Distribution of students who took Elementary Algebra and Moved to Intermediate
Algebra
Grade Letter

n=

Percent of Total

A

129

8.2%

B

347

22.0%

C

368

23.3%

D

139

8.8%

F

465

29.5%

Other †

129

8.2%

Total

1577

100%

Cumulative Percent

53.5%

46.5%

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).
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Table 38
Grade Distribution of Students Placed Directly into Intermediate Algebra by the
COMPASS Placement Test
Grade Letter

n=

Percent of Total Cumulative Percent

A

20

18.9%

B

21

19.8%

C

18

17.0%

D

12

11.3%

F

25

23.6%

Other †

10

9.4%

Total

130

100%

55.7%

44.3%

MSCC Registrar, 2011.
Note. † Other grades are Audit (AU), Credit (CR), and No Credit (NC).

Out of 1,707 unique students, 744 enrolled directly into Intermediate Algebra due
to their placement test scores, with 85 taking the COMPASS Algebra test. Out of these
85 students, 59 (55.7%) passed their course with a C or better. This situation is very
similar to Pre-Algebra and Elementary Algebra, in that there could be a lower placement
test cutoff score so that exactly 50% of students would pass the course. Some of these
students could have enrolled into College Algebra because they had sufficiently high
placement test scores. As before, an alpha of .10 was chosen, to reduce Type II error.
As in the previous analyses, the first thing needed to determine is if the students’
placement test scores were related to success in Intermediate Algebra. A Regression
Analysis showed that grades were significantly affected by COMPASS Math (Algebra)
placement test scores, b = .023, t(105) = 2.419, p < .10. A significant amount of variation
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was explained, R2 = .07. This indicates that the higher the placement test score, the higher
the grades. The effect size (f 2) was .07. This is a small effect using Cohen’s conventions.
Frequency analysis was again used to determine what placement test score should
be used for the upper limit. This tallied the success rate for all students up to a certain
placement test score. For instance, what percent of students passed with scores between
0-19, 20-24, and 25-29, and so forth? Also, how did the grades for these students
compare in each score range? Table 39 presents this information. Figures 6 and 7 display
these data graphically.

Table 39
Percent of Students Placing Directly into Intermediate Algebra and then Passing
Intermediate Algebra by Range of COMPASS Test Scores
Score
Attempts
Attempts Not
Percent
Average
Range
Successful
Successful
Successful
GPA
0-19

5

5

50.0%

1.60

20-24

1

4

20.0%

0.80

25-29

5

2

71.4%

1.57

30-34

6

8

42.9%

1.36

35-39

5

3

62.5%

1.63

40-44

3

4

42.9%

1.00

45-49

12

9

57.1%

2.10

50-54

12

8

60.0%

2.30

55+

10

4

71.4%

2.21

47

55.7%

1.80

Grand
59
Total
MSCC Registrar, 2011.
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100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
0-19

25-29

35-39

45-49

55-59

Grand
Total

Figure 6. Percent Successful in Intermediate Algebra by COMPASS Algebra Score
Range
3
2.5
2
1.5
1
0.5
0
0-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60+ Grand
Total
Figure 7. Average Intermediate Algebra GPA of students in each COMPASS Algebra
Test Score Range
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Table 39 gives seemingly conflicting data. The students in the lowest COMPASS
Algebra score range (0-19) passed more often than those in one of the mid-ranges (4044), with pass rates of 50.0% vs. 42.9% respectively. In addition, the GPAs for the 0-19
range were higher than those for the 40-45 range, with GPAs of 1.6 vs. 1.0 respectively.
There was no clear pattern in these results, thus no recommendation was made.
The likely explanation for the lack of a clear result is that this sample includes so
comparably few data points to the previous two comparisons. The smaller sample sizes
make it hard to establish any patterns. More data would be needed before any
recommendations could be made.
Demographic comparison. As before, in light of the findings of Donovan and
Wheland (2008), the results found in the previous section will be compared by
demographic groups. There were four groups to compare: female, male, Black, White.
(MSCC has a very low percentage of students who are Hispanic or Asian, thus those are
not included in this analysis.)
For comparison, Table 39 is reprinted, followed by comparisons for the four
different groups.

109

Table 39
Percent of Students Placing Directly into Intermediate Algebra and then Passing
Intermediate Algebra by Range of COMPASS Test Scores
Score
Attempts
Attempts Not
Percent
Average
Range
Successful
Successful
Successful
GPA
0-19

5

5

50.0%

1.60

20-24

1

4

20.0%

0.80

25-29

5

2

71.4%

1.57

30-34

6

8

42.9%

1.36

35-39

5

3

62.5%

1.63

40-44

3

4

42.9%

1.00

45-49

12

9

57.1%

2.10

50-54

12

8

60.0%

2.30

55+

10

4

71.4%

2.21

47

55.7%

1.80

Grand
59
Total
MSCC Registrar, 2011.
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Table 40
Percent of Students Passing Intermediate Algebra by Range of COMPASS Pre-Algebra
Test Score Range, Sorted by Black Students
Score
Attempts Attempts Not
Percent
GPA
Range Successful
Successful
Successful
15

2

5

28.6%

1.00

20

1

2

33.3%

1.00

25

5

2

71.4%

1.57

30

2

3

40.0%

1.40

35

4

1

80.0%

2.00

40

1

0

100.0%

2.00

45

4

1

80.0%

2.20

50

1

1

50.0%

2.50

55+

4

2

66.7%

1.83

17

58.5%

1.63

Grand
24
Total
MSCC Registrar, 2011.
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Table 41
Percent of Students Passing Intermediate Algebra by Range of COMPASS Pre-Algebra
Test Score Range, Sorted by White Students
Score
Attempts Attempts Not
Percent
GPA
Range
Successful
Successful
Successful
15

2

0

100.0%

3.00

20

0

2

0.0%

0.50

30

3

4

42.9%

1.14

35

1

2

33.3%

1.00

40

2

4

33.3%

0.83

45

8

8

50.0%

2.06

50

7

6

53.8%

1.92

55

5

2

71.4%

2.29

28

50.0%

1.73

Grand
28
Total
MSCC Registrar, 2011.
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Table 42
Percent of Students Passing Intermediate Algebra by Range of COMPASS Pre-Algebra
Test Score Range, Sorted by Female Students
Score
Attempts Attempts Not
Percent
GPA
Range
Successful Successful Successful
15

4

3

57.1%

1.71

20

1

3

25.0%

0.75

25

4

1

80.0%

1.80

30

2

4

33.3%

1.00

35

4

2

66.7%

1.67

40

2

0

100.0%

2.00

45

8

3

72.7%

2.64

50

7

1

87.5%

3.38

55+

2

0

100.0%

2.50

17

66.7%

2.06

Grand
34
Total
MSCC Registrar, 2011.
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Table 43
Percent of Students Passing Intermediate Algebra by Range of COMPASS Pre-Algebra
Test Score Range, Sorted by Male Students
Score
Attempts Attempts Not
Percent
GPA
Range
Successful Successful Successful
15

1

2

33.3%

1.33

20

0

1

0.0%

1.00

25

1

1

50.0%

1.00

30

4

4

50.0%

1.63

35

1

1

50.0%

1.50

40

1

4

20.0%

0.60

45

4

6

40.0%

1.50

50

5

7

41.7%

1.58

55+

8

4

66.7%

2.17

30

45.5%

1.56

Grand
25
Total
MSCC Registrar, 2011.
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Table 44
Percent of Students Passing Intermediate Algebra by Range of COMPASS Pre-Algebra
Test Score Range, Comparison by Demographic Group
Percent
Successful

Attempts
Successful

All Students

55.7%

1.80

Black
Students

58.5%

1.63

White
Students

50.0%

1.73

Female
Students

66.7%

2.06

Male
Students

45.5%

1.56

MSCC Registrar, 2011.

The demographic comparison in Table 44 showed that a higher percentage of
Black students (race = 1) were successful in their class compared to White students
(race = 2), 58.5% vs. 50.0%, respectively. This is opposite of what was found previously.
Oddly, White students had higher grades than Black students, with average GPAs of 1.73
vs. 1.63 respectively.
Table 44 also showed that females (gender = 0) have higher success rates than
males (gender = 1), 66.7% vs. 45.5%, respectively. Again similarly, females had higher
grades than males, with GPAs of 2.06 vs. 1.56.
Research Question 2: The Incomplete Policy
These data were analyzed to find the number of students who were granted a math
Incomplete and then the number and percent who finished their math Incomplete; the
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number and percent of those students who attempted the next class, and finally the
number and percent who attempted and successfully completed their next class. The
results are shown in Table 45.
Research Question 2: Frequency Analysis.
The short-term impact of the policy is positive. As Table 45 shows, an additional
206 students out of the total of 8,130 (2.5%) passed their class between Spring 2004 and
Summer 2011. These students would have received failing grades otherwise. This is a
good sign: A supermajority of students who qualify for a math Incomplete do take
advantage of the opportunity as it is intended.
The long-term impact is not as clear. One worrying aspect of the long-term impact
is that between only 41% and 53% of students, depending on the course, even attempted
their next developmental math course. This is surprising. All students, regardless of their
degree program, are required to take courses up to at least Intermediate Algebra, yet
many of those who had math Incompletes did not. One potential explanation is that the
students have not yet had the time to take their next course. One can imagine a
hypothetical student who took a math class in Fall 2010, but for some reason did not take
his next course in Spring or Summer 2011. Perhaps this student took his next course in
Fall 2011. This hypothetical situation would not be captured in this database, but this
does not necessarily indicate that there is a problem with either the student or the policy.
It is impossible to accurately measure this type of situation for all cases, because no
matter how many additional semesters of data were collected, there will always be the
possibility that another student will stop out and return to attempt their next course. (This
phenomenon is considered in Research Question 3.)
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Table 45
Number of Math Incomplete Students by Class, Spring 2004 – Summer 2011
PreElementary
Intermediate
Department
Algebra
Algebra
Algebra
Total
Number of math
incompletes

103

107

79

289

Number who finished
math incomplete

73

74

59

206

Percent successful

70.9%

69.2%

74.7%

71.3%

5

5

Number who finished
their terminal math course
‡
Number who attempted
next course

66

47

36 †

149

Percent who attempted
next course
(retention rate)

90.4%

63.5%

69.5%

74.8%

Number successful in next
course

31

25

15 †

71

Percent successful in next
course

47.0%

53.2%

41.7%

47.7%

MSCC Registrar, 2011.
‡ AAS and CP degrees use Intermediate Algebra as their terminal math course.
† Only includes those who were required to take College Algebra as their next course.
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A second worrying aspect of the long-term impact is the percent of students who
enroll in the next course and actually complete it. It is again surprising that so relatively
few students completed their next course. Pre-Algebra Incomplete students completed
their next course with a 47.0% success rate, compared to 50.6% for the general
population (Table 24). Elementary Algebra Incomplete students finished their next course
with a 53% success rate, compared to 41.7% of the general population (Table 35). Lastly,
Incomplete Intermediate Algebra students completed their next course with a 41.7%
success rate, compared to a 52.5% success rate for the general population (MSCC
Registrar, 2011). For Pre-Algebra and Elementary Algebra, Incomplete students
performed approximately as well in either case. For Intermediate Algebra, Incomplete
students had a 10% lower success rate than the population in general.
The frequency analysis results were ambiguous. The short-term results indicated
that the students were helped by the Incomplete, but there is no clear-cut answer to what
happens to them in the long-term. It was strange that the math Incomplete students fared
worse than the general population when they started in Pre-Algebra and Elementary
Algebra, but better than the general population when they took College Algebra.
Regression Analysis was used to determine the effects of the Incomplete.
Research Question 2: Pre-Algebra Regression Analysis.
First, was the Incomplete correlated to success in the students’ current class? An
alpha of .05 was chosen as a balance between Type I and Type II errors. A Regression
Analysis between the students’ final grades in their Pre-Algebra and their Incomplete
status showed that the final grades are significantly affected by their Incomplete status,
b = .049, t(3376) = 8.206, p < .05. A significant, but tiny, amount of variation was
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explained, R2 = .002. The effect size (f 2) was .002. This was a small effect using Cohen’s
conventions. This test indicated that students who have Incompletes have slightly higher
grades than those who do not.
Second, is the Incomplete correlated to success in the students’ next class—
Elementary Algebra? An alpha of .05 was again chosen as a balance between Type I and
Type II errors. A Regression Analysis between the students’ final grades in Elementary
Algebra and their Incomplete status showed that the final grades are significantly affected
by their Incomplete status, b = -.109, t(1562) = 18.844, p < .05. A significant, but tiny,
amount of variation was explained, R2 = .012. The effect size (f 2) was .012. This is a
small effect using Cohen’s conventions. This test indicates that students who had
Incompletes had slightly lower grades than those who do not.
Research Question 2: Pre-Algebra Demographic Comparison.
Donovan and Wheland (2008) found, “no matter how analyzed, female placement
test scores are statistically significantly lower than male placement test scores. Yet, when
final course grades are compared, the proportion of females succeeding in the course is
significantly larger than of males” (p. 6). In light of this, the results found in the previous
section were compared by demographic groups. There were four groups to compare:
female, male, Black, White. (MSCC has a very low percentage of students who are
Hispanic or Asian, thus those are not included in this analysis.)
Eight additional Linear Regression Analyses were performed, on each of the
targeted demographic groups. Their results were compared to the values previously
found, and are shown in Table 46.
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Table 46

Pre-Algebra,
Next Course

Pre-Algebra,
Current Course

Comparison of Incomplete Status in Current and Next Course across Targeted
Demographic Groups in Pre-Algebra
Demographic

b

t

p

Significant?

R2

Effect
Size

All Students
(Comparison)

-.049

t(3376) =
8.206

p < .05

Yes

.002

.002
Small

Black Students

-.077

t(2348) =
14.148

p < .05

Yes

.006

.006
Small

White Students

t(961) =
.004

p > .05

No

.000

Female
Students

t(2336) =
2.437

p > .05

No

.000

Male Students

.087

t(1039) =
7.825

p < .05

Yes

.007

.007
Small

All Students
(Comparison)

-.109

t(1562) =
18.844

p < .05

Yes

.012

.012
Small

Black Students

-.110

t(1022) =
12.434

p < .05

Yes

.012

.012
Small

White Students

-.091

t(503) =
4.190

p < .05

Yes

.008

.008
Small

Female
Students

-.111

t(1207) =
14.953

p < .05

Yes

.012

.012
Small

Male Students

-.110

t(354) =
4.322

p < .05

Yes

.012

.006
Small
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The results that were found previously held consistent over most of the
demographic groups evaluated. However, three exceptions were found: White students
and Female Students were neither helped nor hurt by receiving an Incomplete, and male
students were helped in their current term. All other groups were similar to the results as
a whole.
Research Question 2: Elementary Algebra Regression Analysis.
First, was the Incomplete correlated to success in the students’ current class? An
alpha of .05 was chosen as a balance between Type I and Type II errors. A Regression
Analysis between the students’ final grades in their Elementary Algebra class and their
Incomplete status showed that the final grades are not significantly affected by their
Incomplete status, t(2864) = 2.383, p > .05. This test indicates that students with
Incompletes pass their course at the same rate as students without Incompletes.
Second, was the Incomplete correlated to success in the students’ next class—
Intermediate Algebra? An alpha of .05 was again chosen as a balance between Type I and
Type II errors. A Regression Analysis between the students’ final grades in Intermediate
Algebra and their Incomplete status showed that the final grades are significantly affected
by their Incomplete status, b = -.082, t(1393) = 9.377, p < .05. A significant, but tiny,
amount of variation was explained, R2 = .007. The effect size (f 2) was .007. This is a
small effect using Cohen’s conventions. This test indicated that students who have
Incompletes have slightly lower grades in their next class than those who do not.
Research Question 2: Elementary Algebra Demographic Comparison.
Donovan and Wheland (2008), “no matter how analyzed, female placement test
scores are statistically significantly lower than male placement test scores. Yet, when
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final course grades are compared, the proportion of females succeeding in the course is
significantly larger than of males” (p. 6). In light of this, the results found in the previous
section were compared by demographic groups. There are four groups compared: female,
male, Black, White. (MSCC has a very low percentage of students who are Hispanic or
Asian, thus those are not included in this analysis.)
Eight additional Linear Regression Analyses were performed, on each of the
targeted demographic groups. Their results are compared to the values previously found,
and are shown in Table 47.
The results that were found previously held consistent over most of the
demographic groups evaluated. There were three exceptions: Black students had a
significant positive association between their Incomplete and their current course grade,
indicating that they received higher grades because of their incomplete; and neither Black
students nor males had a statistically significant relationship between having an
Incomplete and their next course, indicating that the incomplete neither helped nor hurt
their grades. All other groups were similar to results as a whole.
Research Question 2: Intermediate Algebra Regression Analysis.
First, was the Incomplete correlated to success in the students’ current class? An
alpha of .05 was chosen as a balance between Type I and Type II errors. A Regression
Analysis between the students’ final grades in their Intermediate Algebra class and their
Incomplete status showed that the final grades were significantly affected by their
Incomplete status, b = .061, t(2320) = 8.584, p < .05. A significant, but tiny, amount of
variation was explained, R2 = .004. The effect size (f 2) was .004. This is a small effect
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Table 47
Comparison of Incomplete Status in Current and Next Course across Targeted
Demographic Groups in Elementary Algebra
Demographic

Elementary Algebra,
Current Course

Effect
Size

Yes

.004

.006
Small

p > .05

No

.000

t(2100) =
1.129

p > .05

No

.000

t(763) =
2.155

p > .05

No

.006

t(1393) =
9.377

p < .05

Yes

.007

t(813) =
3.493

p > .05

No

.000

p

Significant?

t(2864) =
2.383

p > .05

No

t(1757) =
7.290

p < .05

White Students

t(1054) =
.376

Female
Students
Male Students

All Students
(Comparison)
Black Students

All Students
(Comparison)

Elementary Algebra,
Next Course

R2

t

b

.064

-.082

Black
Students

.007
Small

White
Students

-.102

t(542) =
5.257

p < .05

Yes

.010

.010
Small

Female
Students

-.105

t(1091) =
12.210

p < .05

Yes

.011

.011
Small

t(354) =
.028

p > .05

No

.000

Male
Students
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using Cohen’s conventions. This test indicated that students who had Incompletes had
slightly higher grades than those who do not.
Second, was the Incomplete correlated to success in the students’ next class—
College Algebra? This analysis only compares the students who actually took College
Algebra, thus students pursuing an Associate of Applied Science (AAS) degree were not
required to take it and were therefore not considered. An alpha of .05 was again chosen as
a balance between Type I and Type II errors. A Regression Analysis between the
students’ final grades in Elementary Algebra and their Incomplete status showed that the
final grades are significantly affected by their Incomplete status , b = -.089,
t(1100) = 18.844, p < .05. A significant, but tiny, amount of variation was explained,
R2 = .008. The effect size (f 2) was .008. This was a small effect using Cohen’s
conventions. This test indicates that students who have Incompletes have slightly lower
grades than those who do not.
Research Question 2: Intermediate Algebra Demographic Comparison.
Donovan and Wheland (2008) found, “no matter how analyzed, female placement
test scores are statistically significantly lower than male placement test scores. Yet, when
final course grades are compared, the proportion of females succeeding in the course is
significantly larger than of males” (p. 6). In light of this, the results found in the previous
section were compared by demographic groups. There are four groups to compare:
female, male, Black, White. (MSCC has a very low percentage of students who are
Hispanic or Asian, thus those are not included in this analysis.)

124

Eight additional Linear Regression Analyses were performed, on each of the
targeted demographic groups. Their results are compared to the values previously found,
and are shown in Table 48.

Table 48

Intermediate Algebra,
Current Course

Comparison of Incomplete Status in Current and Next Course across Targeted
Demographic Groups in Intermediate Algebra
Demographic

ܾ

ݐ



Significant?

R2

Effect
Size

All Students
(Comparison)

.061

t(2320) =
8.548

p < .05

Yes

.004

.004
Small

Black
Students

.094

t(1325) =
11.843

p < .05

Yes

.009

.006
Small

t(925) =
2.716

p > .05

No

.001

t(1782) =
6.364

p < .05

Yes

.004

t(537) =
2.124

p > .05

No

.004

White
Students
Female
Students

.060

Intermediate Algebra,
Next Course

Male
Students

.004
Small

All Students
(Comparison)

-.089

t(1100) =
18.844

p < .05

Yes

.008

.008
Small

Black
Students

-.084

t(635) =
2.135

p < .05

Yes

.007

.007
Small

t(433) =
2.692

p > .05

No

.004

t(912) =
8.344

p < .05

Yes

.009

t(187) =
1.038

p > .05

No

.000

White
Students
Female
Students
Male
Students

-.095
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.009
Small

The results that were found previously held consistent over half of the
demographic groups evaluated. There were four exceptions:
•

There is no statistical significant relationship between receiving an Incomplete
for White students or male students in their current class. This indicated their
grades were not affected by the Incomplete.

•

There is no statistically significant relationship between receiving an
Incomplete for White students or male students in their next class. Similarly,
this means indicated their grades were not affected by the Incomplete.

The other groups were similar to the results as a whole.
Research Question 3: Student Rate of Progress Policy
These data were analyzed to find an association between the students’ rate of
progress compared to their final grades in their class. The rate of progress was
determined in two ways, depending on how the summer term is counted. First, the
summer was counted as a regular semester that counts toward the number of semesters
that pass between the beginning and end of the developmental math sequence. Second,
the summer term was counted as an extension to the spring semester, where any student
who does not attend a summer term is not penalized, while those who do attend are given
a slightly quicker rate of progress.
This analysis has three parts. The first analysis considered students who placed
into Pre-Algebra and then progressed through Elementary and Intermediate Algebra. The
second analysis considered students who placed into Elementary Algebra, and then
progressed to Intermediate. Finally, the third analysis considered only those who placed
and finished Intermediate Algebra.
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Research Question 3: Descriptive Statistics.
Descriptive Statistics for the overall department for this research question are in
Table 49. Different subsets of the overall data were used for each of the three analyses.

Table 49
Overall Descriptive Statistics of Student Rate of Progress by Class, Spring 2004 –
Summer 2011
PreAlgebra

Elementary
Algebra

Intermediate
Algebra

Number of students

2763

2203

1703

Number of attempts

3361

2859

2316

Minimum number of semesters needed to
complete course

1

1

1

Median number of Semesters to complete
course

1

1

1

Maximum number of semesters to
complete course

7

5

8

Mean number of semesters to complete
course

1.22

1.30

1.36

Number of Students who completed the
course (including multiple attempts)

1608

1447

1215

Number of students who never
completed the course

1155

756

488

Percent of students who completed
course

58.2%

65.7%

71.3%

MSCC Registrar, 2011.
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Research Question 3: Students Placed into Pre-Algebra and Then Finished the
Sequence.
Including summer terms. This part only considered the 522 students who placed
in Pre-Algebra, finished Pre-Algebra, then took and finished Elementary Algebra, then
took and finished Intermediate Algebra. Each student’s rate of progress, defined as the
number of courses they needed divided by the number of semesters it took to complete
the sequence was calculated. Each student’s average grade, determined by the average
GPA of the developmental class attempts, was also calculated. Table 50 displays a
summary of these students.
Figure 8 displays these data as a scatterplot.

Table 50
Summary of Students Who Took All Three Levels of Developmental Math Courses,
Including Summer Terms
n = 522 Students

Minimum Mean Maximum

Rate of Progress,
Average Number
Semesters Per Class

0.33†

1.53

7

Average GPA

0.86

3.00

4.00

Note. †Some students completed all three developmental math courses in one term.
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Average Developmental Math GPA

4

3
y = -0.378x + 3.3395
2

1

0
0

1

2
3
4
5
6
Average Number of Semesters per Class

7

8

Figure 8. Scatterplot Showing Relationship between Average Number of Semesters and
Average Developmental Math GPA, Including Summers, All Three Developmental Math
Courses

Linear Regression analysis was used to determine if there was a link between the
students’ rate of progress and their average course GPA. An alpha of .05 was chosen as a
balance between Type I and Type II errors. A Regression Analysis showed that the final
grades are significantly affected by their rate of progress, b = -.502, t(521) = 175.246,
p < .05. A significant amount of variation was explained, R2 = .252. The effect size (f 2)
was 0.34. This is a medium effect using Cohen’s conventions. The slope of the regression
line was -0.378.
This test indicated that students who had a higher rate of progress (indicating that
they used more semesters per course on average) had lower grades than those who do not.
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Conversely, students with a lower rate of progress (indicating they worked faster) have
higher grades. For each additional semester students use, their average developmental
math GPA drops by 0.378 points.
Not including summer terms. This part only considers the 522 students who
placed in Pre-Algebra, finished Pre-Algebra, then took and finished Elementary Algebra,
then took and finished Intermediate Algebra. Each student’s rate of progress, defined as
the number of courses needed divided by the number of semesters it took to complete the
sequence, was calculated. The students’ average grade, determined by the average GPA
of the developmental class attempts, was also calculated. Table 51 displays a summary of
these students. Figure 9 displays these data as a scatterplot.

Table 51
Summary of Students Who Took All Three Levels of Developmental Math Courses, Not
Including Summer Terms
n = 522 Students

Minimum Mean Maximum

Rate of Progress,
Average Number
Semesters Per Class

0.33†

1.13

4.6

Average GPA

0.86

3.00

4.00

Note. †Some students completed all three developmental math courses in one term.
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Average Developmental Math GPA

4

3
y = -0.5482x + 3.3812
2

1

0
0

1

2
3
4
Average Number of Semesters per Class

5

Figure 9. Scatterplot Showing Relationship Between Average Number of Semesters and
Average Developmental Math GPA, Not Including Summers, All Three Developmental
Math Courses

Linear Regression analysis was again used to determine if there exists a link
between the students’ rate of progress not including summer terms and their average
course GPA. An alpha of .05 was chosen as a balance between Type I and Type II errors.
A Regression Analysis showed that the final grades were significantly affected by their
rate of progress, b = -.490, t(521) = 164.208, p < .05. A significant amount of variation
was explained, R2 = .240. The effect size (f 2) was 0.27. This is a medium effect using
Cohen’s conventions. This is a medium effect using Cohen’s conventions. The slope of
the regression line is -0.548.
This test indicated that students who have a higher rate of progress (indicating
that they used more semesters per course on average) have a lower grade than those who
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do not. Conversely, students with a lower rate of progress (indicating they worked faster)
have higher grades. For each additional semester students use, their average
developmental math GPA drops by 0.548 points.
Demographic Comparison. Donovan and Wheland (2008) found, “no matter
how analyzed, female placement test scores are statistically significantly lower than male
placement test scores. Yet, when final course grades are compared, the proportion of
females succeeding in the course is significantly larger than of males” (p. 6). In light of
this, the results found in the previous section were compared by demographic groups.
There are four groups to compare: female, male, Black, White. (MSCC has a very low
percentage of students who are Hispanic or Asian, thus those are not included in this
analysis.)
Eight additional Linear Regression Analyses were performed, on each of the
targeted demographic groups. Their results were compared to the values previously
found, and are shown in Table 52.
The results that were found previously held consistent over all the demographic
groups evaluated with no exceptions. In all cases, the tests indicated that students who
have a higher rate of progress (indicating that they used more semesters per course on
average) have a lower grade than those who do not. Conversely, students with a lower
rate of progress (indicating they worked faster) have higher grades.
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Table 52

Not Including Summer Terms

Including Summer
Terms

Comparison of Incomplete Status in Current and Next Course across Targeted
Demographic Groups in Intermediate Algebra
Demographic

b

t

p

Significant?

R2

Effect
Size

All Students
(Comparison)

-.502

t(521) =
175.246

p < .05

Yes

.252

.34
medium

Black
Students

-.466

t(317) =
87.706

p < .05

Yes

.215

.27
medium

White
Students

-.521

t(185) =
68.378

p < .05

Yes

.271

.37
medium

Female
Students

-.499

t(435) =
144.055

p < .05

Yes

.247

.30
medium

Male
Students

-.516

t(85) =
30.428

p < .05

Yes

.266

.36
medium

All Students
(Comparison)

-.490

t(521) =
164.208

p < .05

Yes

.240

.27
medium

Black
Students

-.462

t(317) =
85.598

p < .05

Yes

.213

.27
medium

White
Students

-.495

t(185) =
59.867

p < .05

Yes

.241

.31
medium

Female
Students

-.481

t(435) =
130.556

p < .05

Yes

.231

.30
medium

Male
Students

-.532

t(85) =
33.195

p < .05

Yes

.283

.39
medium
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Research Question 3: Students placed into Elementary Algebra and Then Finished
the Sequence.
Including summer terms. This part only considered the 320 individual students
who placed in Elementary Algebra then took and finished Intermediate Algebra. Each
student’s rate of progress, defined as the number of courses needed divided by the
number of semesters it took to complete the developmental math sequence, was
calculated. Each student’s average grade, determined by the average GPA of the
developmental class attempts, was also calculated. Table 53 displays a summary of these
students. Figure 10 displays these data as a scatterplot.

Table 53
Summary of Students Who Took All Three Levels of Developmental Math Courses,
Including Summer Terms
n = 320 Students

Minimum Mean Maximum

Rate of Progress,
Average Number
Semesters Per Class

0.5†

1.74

9.5

Average GPA

0.7

2.87

4.00

Note. †Some students completed two developmental math courses in one term.
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Average Developmental Math GPA

4

3
y = -0.2801x + 3.3681

2

1

0
0

1

2
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8
Average Number of Semesters Per Class

9
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Figure 10. Scatterplot Showing Relationship Between Average Number of Semesters and
Average Developmental Math GPA, Including Summers, Elementary and Intermediate
Algebra Only

Linear Regression Analysis was used to determine if there exists a link between
the students’ rate of progress and their average course GPA. An alpha of .05 was chosen
as a balance between Type I and Type II errors. A Regression Analysis showed that the
final grades are significantly affected by their rate of progress, b = .545,
t(319) = 134.074, p < .05. A significant amount of variation was explained, R2 = .297.
The effect size (f 2) was .42. This is a large effect using Cohen’s conventions. The slope
of the regression line is -0.28.
This test indicates that students who have a higher rate of progress (indicating that
they used more semesters per course on average) have a lower grade than those who do
not. Conversely, students with a lower rate of progress (indicating they worked faster)
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have higher grades. For each additional semester students use, their average
developmental math GPA drops by 0.28 points.
Not including summer terms. This part only considered the 320 students who
placed in Pre-Algebra, finished Pre-Algebra, then took and finished Elementary Algebra,
then took and finished Intermediate Algebra. Each student’s rate of progress, defined as
the number of courses they needed divided by the number of semesters it took, was
calculated. Each student’s average grade, determined by the average GPA of the
developmental class attempts, was also calculated. Table 54 displays a summary of these
students. Figure 11 displays these data as a scatterplot.

Table 54
Summary of Students Who Took All Three Levels of Developmental Math Courses, Not
Including Summer Terms
n = 320 Students

Minimum Mean Maximum

Rate of Progress,
Average Number
Semesters Per Class

0.5†

1.35

6.5

Average GPA

0.7

2.87

4.00

Note. †Some students completed two developmental math courses in one term.
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Average Developmental Math GPA

4

3
y = -0.4285x + 3.457

2

1

0
0

1

2
3
4
5
Average Number of Semesters per Class

6

7

Figure 11. Scatterplot Showing Relationship Between Average Number of Semesters and
Average Developmental Math GPA, Not Including Summers, Elementary and
Intermediate Algebra only

Linear Regression analysis was again used to determine if there exists a link
between the student’s rate of progress not including summer terms and their average
course GPA. An alpha of .05 was chosen as a balance between Type I and Type II errors.
A Regression Analysis showed that the final grades are significantly affected by their rate
of progress, b = -.547, t(319) = 135.572, p < .05. A significant amount of variation was
explained, R2 = .299. The effect size (f 2) was .43. This is a large effect using Cohen’s
conventions. The slope of the regression line is -0.43.
This test indicated that students who have a higher rate of progress (indicating
that they used more semesters per course on average) have a lower grade than those who
do not. Conversely, students with a lower average (indicating they worked faster) have
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higher grades. For each additional semester students used, their average developmental
math GPA drops by 0.43 points.
Demographic Comparison. Donovan and Wheland (2008) found, “no matter
how analyzed, female placement test scores are statistically significantly lower than male
placement test scores. Yet, when final course grades are compared, the proportion of
females succeeding in the course is significantly larger than of males” (p. 6). In light of
this, the results found in the previous section were compared by demographic groups.
There are four groups to compare: female, male, Black, White. (MSCC has a very low
percentage of students who are Hispanic or Asian, thus those are not included in this
analysis.)
Eight additional Linear Regression Analyses were performed, on each of the
targeted demographic groups. Their results are compared to the values previously found,
and are shown in Table 55.
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Table 55

Not Including Summer Terms

Including Summer
Terms

Comparison of Incomplete Status in Current and Next Course across Targeted
Demographic Groups in Intermediate Algebra
Demographic

b

t

p

Significant?

R2

Effect
Size

All Students
(Comparison)

-.545

t(319) =
134.074

p < .05

Yes

.297

.42
Large

Black
Students

-.556

t(155) =
69.003

p < .05

Yes

.309

.45
Large

White
Students

-.520

t(154) =
56.618

p < .05

Yes

.270

.37
Medium

Female
Students

-.595

t(236) =
128.482

p < .05

Yes

.353

.55
Large

Male
Students

-.293

t(82) =
7.584

p < .05

Yes

.086

.09
Small

All Students
(Comparison)

-.547

t(319) =
135.572

p < .05

Yes

.299

.43
Large

Black
Students

-.571

t(155) =
74.609

p < .05

Yes

.326

.48
Large

White
Students

-.504

t(154) =
51.960

p < .05

Yes

.254

.34
Medium

Female
Students

-.598

t(236) =
131.056

p < .05

Yes

.358

.56
Large

Male
Students

-.287

t(82) =
7.291

p < .05

Yes

.083

.09
Small
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The results that were found previously held consistent over all the demographic groups
evaluated with no exceptions. In all cases, the tests indicated that students who have a
higher rate of progress (indicating that they used more semesters per course on average)
have a lower grade than those who do not. Conversely, students with a lower rate of
progress (indicating they worked faster) have higher grades.
Research Question 3: Students Placed into Intermediate Algebra and Then Finished
the Sequence.
Including summer terms. This part only considered the 366 students who placed
and finished Intermediate Algebra. Each student’s rate of progress, defined as the number
of courses he or she needed divided by the number of semesters it took, was calculated.
Each student’s average grade, determined by the average GPA of the developmental class
attempts, was also calculated. Table 56 displays a summary of these students. Figure 12
displays a scatterplot of these data.

Table 56
Summary of Students Who Took Intermediate Algebra, Including Summer Terms
n = 366 Students

Minimum Mean Maximum

Rate of Progress,
Average Number
Semesters Per Class

1

1.67

22

Average GPA

0.6

2.63

4.00
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Average Developmental Math GPA

4

3
y = -0.1691x + 2.9196
2

1

0
0

5

10
15
Average Number of Semesters per Class

20

Figure 12. Scatterplot Showing Relationship Between Average Number of Semesters and
Average Developmental Math GPA, Including Summers, Intermediate Algebra Only

Linear Regression analysis was again used to determine if there exists a link
between the students’ rate of progress and their average course GPA. An alpha of . 05
was chosen as a balance between Type I and Type II errors. A Regression Analysis
showed that the final grades are significantly affected by their rate of progress, b = 0.424,
t(364) = 79.613, p < .05. A significant amount of variation was explained, R2 = .180. The
effect size (f 2) was .22. This is a medium effect using Cohen’s conventions. The slope of
the regression line is -0.17.
This test indicates that students who have a higher rate of progress (indicating that
they used more semesters per course on average) have a lower grade than those who do
not. Conversely, students with a lower rate of progress (indicating they worked faster)
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have higher grades. For each additional semester students use, their average
developmental math GPA drops by 0.17 points.
Not including summer terms. This part only considered the 366 students who
placed in Pre-Algebra, finished Pre-Algebra, then took and finished Elementary Algebra,
then took and finished Intermediate Algebra. Each student’s rate of progress, defined as
the number of courses they needed divided by the number of semesters it took, was
calculated. Each students’ average grade, determined by the average GPA of the
developmental class attempts, is also calculated. Table 57 displays a summary of these
students. Figure 13 displays a scatterplot of these data.

Table 57
Summary of Students Who Took Intermediate Algebra, Not Including Summer Terms
n = 366 Students

Minimum

Mean

Maximum

Rate of Progress,
Average Number
Semesters Per Class

1

1.42

15

Average GPA

0.6

2.63

4.00
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Average Developmental Class GPA

4

3

2

y = -0.2487x + 2.9895

1

0
0

2

4
6
8
10
12
Average Number of Semesters per Class

14

16

Figure 13. Scatterplot Showing Relationship Between Average Number of Semesters and
Average Developmental Math GPA, Not Including Summers, Intermediate Algebra Only

Linear Regression analysis was used to determine if there is a link between the
students’ rate of progress not including summer terms and their average course GPA. An
alpha of .05 was again chosen as a balance between Type I and Type II errors. A
Regression Analysis showed that the final grades are significantly affected by their rate
of progress, b = -.409, t(364) = 72.814, p < .05. A significant amount of variation was
explained, R2 = .167. The effect size (f 2) was .20. This is a medium effect using Cohen’s
conventions. The slope of the regression line was -0.25.
This test indicates that students who have a higher rate of progress (indicating that
they used more semesters per course on average) have a lower grade than those who do
not. Conversely, students with a lower rate of progress (indicating they worked faster)
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have higher grades. For each additional semester students use, their average
developmental math GPA drops by 0.25 points.
Demographic Comparison. Donovan and Wheland (2008) found, “no matter
how analyzed, female placement test scores are statistically significantly lower than male
placement test scores. Yet, when final course grades are compared, the proportion of
females succeeding in the course is significantly larger than of males” (p. 6). In light of
this, the results found in the previous section were compared by demographic groups.
There are four groups to compare: female, male, Black, White. (MSCC has a very low
percentage of students who are Hispanic or Asian, thus those are not included in this
analysis.)
Eight additional Linear Regression Analyses were performed, on each of the
targeted demographic groups. Their results are compared to the values previously found,
and are shown in Table 58.
The results that were found previously held consistent over all the demographic
groups evaluated with no exceptions. In all cases, the tests indicated that students who
have a higher rate of progress (indicating that they used more semesters per course on
average) have a lower grade than those who do not. Conversely, students with a lower
rate of progress (indicating they worked faster) have higher grades.
Summary of Chapter 4
Chapter 4 presented the three research questions and their analyses. The
conclusion and recommendations will be presented in Chapter 5.
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Table 58

Not Including Summer Terms

Including Summer
Terms

Comparison of Incomplete Status in Current and Next Course across Targeted
Demographic Groups in Intermediate Algebra
Demographic

b

t

p

Significant?

R2

Effect
Size

All Students
(Comparison)

-.424

t(364) =
79.613

p < .05

Yes

.180

.22
Medium

Black
Students

-.413

t(183) =
37.407

p < .05

Yes

.170

.20
Medium

White
Students

-.495

t(164) =
53.015

p < .05

Yes

.245

.32
Medium

Female
Students

-.442

t(270) =
65.312

p < .05

Yes

.195

.24
Medium

Female
Students

-.387

t(93) =
16.221

p < .05

Yes

.150

.18
Small

All Students
(Comparison)

-.409

t(364) =
72.814

p < .05

Yes

.167

.20
Medium

Black
Students

-.398

t(183) =
34.274

p < .05

Yes

.158

.19
Small

White
Students

-.484

t(164) =
145.903

p < .05

Yes

.234

.31
Medium

Female
Students

-.424

t(270) =
59.084

p < .05

Yes

.180

.22
Medium

Male
Students

-.280

t(93) =
15.487

p < .05

Yes

.144

.17
Small
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Chapter 5: Conclusion and Recommendations
Overall Summary
The goal of this study was to evaluate the set of institutional and departmental
policies that affected developmental mathematics students at Mid-South Community
College, and then used this information to propose revisions to these institutional
policies. The goal of this research was to determine whether these policies are associated
with student success or not. Three research questions arose from the policies:
1. Are placement tests associated with mathematical success in the current class?
2. Is the Incomplete policy associated with long-term mathematical success?
3. Is student rate of progress associated with long-term mathematical success?
A Systems Theory approach was used to evaluate these policies in the discussions which
follow. This means that each problem was analyzed by determining the inputs,
throughputs, and then outputs relevant to each research question. These policies were
considered separately, as the natures of each problems are different. The analysis of the
three questions also checked if all demographic groups and genders were affected equally
or differently by the policies.
Conclusion 1: Placement Test Cutoff Scores
This section evaluated two questions: First, are COMPASS placement test scores
statistically significant predictors of grades in the three developmental mathematics
courses; and second, does frequency analysis show that a better cutoff score exists for the
three developmental mathematics courses—Pre-Algebra, Elementary Algebra, and
Intermediate Algebra? This analysis followed from Systems theory, where the placement
test scores served as inputs and the students’ final grades served as the outputs.
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Linear Regression Analysis showed there was a statistically significant
association between Pre-Algebra and COMPASS Pre-Algebra, Elementary Algebra and
COMPASS Algebra, and Intermediate Algebra and COMPASS Algebra tests. However,
despite the fact that all three statistical tests were statistically significant, it was only a
weak statistical correlation. The effect size for all three analyses was small by Cohen’s
conventions.
Frequency Analysis showed that the top range of scores for each course resulted
in students who were over 50% likely to complete their course (Donovan & Wheland,
2008). The analysis showed upper scores for Pre-Algebra and Intermediate Algebra,
however no upper score was determined for Intermediate Algebra. The analysis showed
that the following ranges shown in Table 59 are appropriate:

Table 59
Recommended Placement Test Score Ranges for Each Class
Course

Test

Score Range

Pre-Algebra

COMPASS Pre-Algebra

0-39
Those scoring 40+
should take the
COMPASS Algebra Test

Elementary Algebra

COMPASS Algebra

0-24

Intermediate Algebra

COMPASS Algebra

No recommendation
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Caveat. The statistical results found in this part are very weak. The models only
explained a tiny amount of variation, resulting in weak effect sizes. Given the weakness
of these models, it is highly recommended that another method of student placement
should be devised, possibly including models that incorporate other variables, so that the
effect size of student placement is larger. Devising the nature of this model is beyond the
scope for this study, but there should be something more statistically valid possible given
that other variables are available to consider.
In addition, certain demographic groups of students had far lower success than
others. In particular, Black students and male students have lower success rates and
grades. It is recommended that the administration target additional support or policies to
assist these underperforming students. Potential suggestions are targeted tutoring or
mentoring programs, or devising a support structure to keep these students engaged in
their academic work. Any additional policies that target these at-risk demographic groups
would still fit within Systems Theory, as they would serve as a throughput variable.
Conclusion 2: Incomplete Policy
This study evaluated the success of the Incomplete policy using the framework of
Systems Theory. The students’ placement test status served as the inputs the students’
incomplete status was the throughput, and the students’ final grades in the current and
next course were output variables. This analysis used Linear Regression Analysis in two
ways. First, the analysis tested if there were a statistically significant relationship between
students’ having an Incomplete in a developmental mathematics class and the grade in
that class. Second, the analysis tested if there were a statistically significant relationship
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between students’ having an Incomplete a developmental mathematics course and the
success in the next mathematics course.
This analysis showed that the Incomplete was generally associated with increased
student success in the current developmental mathematics classes, while the Incomplete
was consistently associated with decreased success in the next mathematics class. For
Pre-Algebra, the Incomplete was associated with higher grades in the current class, and
lower grades in the next class. This makes sense, as having an incomplete give the
students an opportunity to finish their current class, but at the expense of having less time
in their next class.
In Elementary Algebra, Incompletes were not associated with any grade
difference in the current class, This result is surprising, since the purpose of the
Incomplete was to increase student success. Incompletes in Elementary Algebra were
associated with lower grades in the next class. This result is consistent with the results
from Pre-Algebra, and is due to the students’ having less time to finish their next course.
Lastly in Intermediate Algebra, the Incomplete was associated with lower grades
in the current class, and higher grades in the next class. These results were the same as
what was found in Pre-Algebra, in that having an incomplete give the students an
opportunity to finish their current class, but at the expense of having less time in their
next class.
The demographics comparison generally showed the same results. Table 60
shows these results. The most notable exceptions are that White and Male students did
not fit the trends for the population overall. There were three areas for White students and
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four areas for male students that were not statistically significant, indicating that the
Incomplete did not affect these students.

Table 60
Exceptions to Results from Incomplete Analysis, by Demographic Group
White
Pre-Algebra –
Current Class

Black

No statistically
significant
relationship

Male

Female

Slight increase
in success Rates

No statistically
significant
relationship

Pre-Algebra –
Next Class
Elementary
Algebra –
Current Class

Increase in
Success Rates

Elementary
Algebra –
Next Class

No statistically
significant
relationship

No statistically
significant
relationship

Intermediate
Algebra –
Current Class

No statistically
significant
relationship

No statistically
significant
relationship

Intermediate
Algebra –
Next Class

No statistically
significant
relationship

No statistically
significant
relationship

Note. Blank cells indicate that there is no difference compared to the overall results.

In light of lower success in the student’s next course, the recommendation from this study
is that the Math Department should develop new policies that will allow students to either
finish their course faster (thus avoiding the need to have an Incomplete to begin with), or
allow students to finish their work without losing time in the next course. Any additional
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policies that target the At-Risk students groups would still fit within Systems Theory, as
they would serve as a throughput variable.
Conclusion 3: Student Rate of Progress Policy
This study compared students’ rate of progress (the number of developmental
math classes they needed to take divided by the number of semesters it actually took
them) and compared it to students’ overall GPA for those developmental math classes.
Three linear regression analyses were conducted: one for students who need Pre-Algebra,
Elementary Algebra, and Intermediate Algebra; a second for students who need
Elementary Algebra and Intermediate Algebra; and a third for students who only needed
Intermediate Algebra. Each analysis consisted of two parts, depending on whether the
summer term was considered or not.
The three analyses comparing the Incomplete to success in the next course found
an association between the length of time that a student needs to finish their
developmental math sequence and their grades in those classes. In all three analyses,
increasing the students’ average course completion rate by one semester decreased their
average GPA by between 0.17 and 0.55 points. Students who had a slower rate of
progress had lower average grades. Conversely, students who had a higher rate of
progress had higher grades. Counting or not counting summer terms did not make a
difference in the results. The findings held consistent across all tested demographic
groups.
In light of these findings, it is recommended that the Math Department and
Administration develop a policy that targets and increases student persistence.
Specifically, MSCC should develop policies that allow students to achieve higher rates of

151

progress, to allow students to complete their developmental mathematics sequence faster.
Two possible recommendations are to allow students to start work on their next course’s
material without having to wait for the next course to start, or to shorten the course
content itself to make it quicker to complete.
Caveat. There are limitations to this analysis. It was only possible to consider
students who have moved through the system and completed it. It was not possible to
determine the rate of progress for someone who has not progressed to the end and
finished the developmental mathematics sequence. However, even given this limitation,
this analysis provided insight into the students’ rate of progress otherwise unavailable.
Future Studies
This study found that there were associations between the four developmental
mathematics policies and student success. Future studies should build on these results to
better understand what is happening in the classroom.
In the demographic evaluation, it was found that not all demographic groups of
students are affected equally by the policies. Future research should continue this
investigation to determine the underlying cause, and then provide recommendations on
how to remedy the disparity. It may be possible to further narrow the demographic
analysis, to look for patterns that occur with specific demographic groups, such as Black
females, Black males, White females, or White males. It is possible that new patterns will
emerge from a more specific demographic analysis.
In addition, there are additional variables available in the data from the
Registrar’s office. It is possible that these variables confound the demographic variables,
and will explain why different demographic groups were affected differently. For
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example, this study did not consider students’ age, their level of high school preparation,
the number of years since the student last enrolled, whether the student is traditional or
non-traditional, whether the student is enrolled part- or full-time, and the student’s
employment level. It is possible that these variables confound with the demographic
variables to produce unexpected results. Future iterations of this study should incorporate
these additional variables to determine their association with student success
A second future student is to evaluate what happens to students with multiple
Incompletes. It is possible that an Incomplete in one class will start a cascading sequence
that places the student further and further behind.
A third future study should develop a new placement test policy. The placement
test policy used in this study sorted students into three classes depending on their test
score. This was statistically significant, however the placement tests only explained
between 0.4% and 13% of the variability in student grades. The effect sizes were small
for all three analyses. In light of this, a second study should be conducted to fully
evaluate all the variables that are known when a student first arrives on campus. The
study should evaluate these variables to find a better method to sort students into the
appropriate class. This future study should produce a placement test policy that has
higher R2 values and large effect sizes.
A fourth future study should develop a persistence policy. This policy should
encourage students to avoid taking breaks in their college education. The data for this
study should be evaluated to guide the Mathematics Department and Administration to
develop a new policy.
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No matter the future policy revisions and additions, the Mathematics Department
and Administration should continue to evaluate and revise the policies using the
framework established in this study.
Overall Conclusion
This study assumed that policies make a difference—that is, that the institutional and
departmental policies affected students in their developmental mathematics classes. This
study found three results:
1. Placement Tests were weakly associated with student success.
2. Receiving an Incomplete as usually associated with higher success in the current
class, but lower success in the next class.
3. Student Persistence, defined as rate of progress, was related to student success.
Students who worked faster had higher grades than those who work slower.
The implications of this research are that the results will be presented to the college
Curriculum Committee and Administration, so that a discussion can begin on how to
change the policies to increase student success.
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